15 DEPARTMENT OF COMMERCE

Chapter Comm 21

CONSTRUCTION STANDARDS

Subchapterl — Scope
Comm 21.01 Scope.

Subchapter Il — Design Criteria

Comm 21.02 Loads and materials.

Comm 21.03 Exits.

Comm 21.035 Interior circulation.

Comm 21.04 Stairways and elevated areas.

Comm 21.042 Ladders.

Comm 21.045 Ramps.

Comm 21.05 Natural light and natural ventilation.
Comm 21.06 Ceiling height.

Comm 21.07 Attic and crawl space access.

Comm 21.08 Fire separation and dwelling unit separation.
Comm 21.085 Fireblocking.

Comm 21.09 Smoke detectors.

Comm 21.095 Automatic fire sprinklers.

Comm 21.10 Protection against decay and termites.
Comm 21.1 Foam plastic.

Comm 21.15 Installation of elevators or dumbwaiters.

Subchapter 1ll — Excavations

Comm 21.12 Grade.

Comm 21.125 Erosion control and sediment control.
Comm 21.126 Storm water management.

Comm 21.13 Excavations adjacent to adjoining property
Comm 21.14 Excavations for footings and foundations.

Subchapter IV — Footings
Comm 21.15 Footings.
Comm 21.16 Frost protection.
Comm 21.17 Drain tiles.

Subchapter V — Foundations
Comm 21.18 Foundations.

Subchapter VI — Floors
Comm 21.19 Floor design.
Comm 21.20 Concrete floors.
Comm 21.203 Garage floors.

Comm 21.205 Wood floors in contact with the ground.

Comm 21.21 Precast concrete floors.
Comm 21.22 Wood frame floors.
Comm 21.225 Decks.

Subchapter VIl — Walls

Comm 21.23 Wall design.
Comm 21.24 Exterior covering.
Comm 21.25 Wood frame walls.
Comm 21.26 Masonry walls.

Subchapter VIII — Roof and Ceilings
Comm 21.27 Roof design.
Comm 21.28 Weather protection for roofs.

Subchapter IX — Fireplace Requiements
Comm 21.29 Masonry fireplaces.
Comm 21.30 Masonry chimneys.
Comm 21.32 Factory-built fireplaces.

Subchapter X — Construction in Floodplains
Comm 21.33 Construction in floodplains.
Comm 21.34 Construction in coastal floodplains.

Subchapter XI — Installation of Manufactured Homes
Comm 21.40 Installation standards.

Comm 21.02

Note: Chapter Ind 2ivas renumbered to be chapter ILHR 21, RegiB&ruary
1985,No. 350, ef 3—-1-85. Chapter ILHR 2fvas renumbered chapter Comm 21
unders. 13.93 (2m) (b) 1., Stats., and corrections made under s. 13.93 (2m) (b) 6.“

7., Stats., Registedanuary1999, No. 517.

Subchapter| — Scope

Comm 21.01 Scope. The provisions of this chaptshall
apply to the desigrand construction of all one— and 2—family.

dwellings.
History: Cr. RegisterNovember1979, No. 287, &f6-1-80.

Subchapter Il — Design Criteria

Comm 21.02 Loads and materials.

shallbe designednd constructed in accordance with the regquire

mentsof this section.

(b) Live loads.1. Floors and ceilings. Floors and ceilings shall

overthe component area.
TABLE 21.02

Qﬁfpesigned and constructed to support the minimum live loads
stedin Table 21.02. The design load shall be applied uniformly

Component

Live Load

(pounds per sqg. ft.)

Every dwelling

Garagefloors. . ................
Exterior balconies, decks, porches
Ceilings (with storage) . .........
Ceilings (without storage) . . ... ..

40
50
40
20

5

2. Snow loads.Roofs shall be designed and constructed to

supportthe minimum snow loads listed on the zone map. The

(1) DesienLoAD. Every dwelling shall be designed and conygads shall be assumed to act vertically over the roof area pro
structedto support the actual dead load, live loads and wind Ioa91 %tedupon a horizontal plane

acting upon it without exceeding the allowable stresses of t ) )
material. The construction of buildings and structures shall result (€) Wind loads. Dwellings shall be designed and constructed
in a systenthat provides a complete load path capable of transfé® withstand a horizontal and uplift pressure26f pounds per
ring all loads frompoint of origin through the load-resisting-€le squarefoot acting over the surface area.

mentsto the foundation. (d) Fasteners.All building components shall be fastened to

(a) Deadloads. Every dwelling shall be designed and conwithstandthe dead load, live load and wind load.
structedto support the actual weight of amponents and mater ote: See the Appendifor a schedule of fasteners that will be acceptable to the

ials. Earth—sheltered dwellings shall be designed and construct@ghrtmentor compliance with this subsection. Other fastemirghods may be
to support the actual weight of all soil loads. allowedif engineered under s. Comm 21.02 (3).
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Comm 21.02 WISCONSINADMINISTRATIVE CODE 16

(2) MetHopsor DEsIGN. All dwellings shall be designed by the following nationally recognized standards.
themethod of structural analysis thre method of accepted prac () Wood. 1. Except as provided in subd. 1. a. and b., structural
tlCl\leotsep')eSCeItfelEf(;I wR?]gCrDIePsagfttgg Eﬁt;lpsarct:rg(ejr?t.of natural resources, for specilLLmber’ glue—lami_nated timbemm.ber piIi_ngs andfaStening$
requirementselating to buildings located in flood plain zones. Information regarcg allbe designed in accordance with theational Design Speci
ing the elevation of the regional flood may be obtained frontotte zoning dicial.~  fication for Wood Construction” and the “DesigraMes folbod
(3) STRUCTURAL STANDARDS. (a) General. Design, construc Construction,”a supplement to thHdational Design Specification
tion, installation, practice and structural analysis shall conform for Wood Construction.

Figure 21.02
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17 DEPARTMENT OF COMMERCE Comm 21.03

a. Section 2.2.5.3. The cumulativefexits of short-time 1. One-third the length of the longelagonal of the floor in
loads,such asnow shall be considered in determining duratioplanview, exclusive of an attached garage.
of load. For snow load, no greater duration of load factor than 1.15 2. 20 feet.

shallbe used. Note: See appendix for examples of exit separation design.

b. Section 4.1.7. The provisions of this section shksb (f) 1. Firstfloor levels that do not meet the separation reguire
apply to reused lumber Reused lumber shae considered to Mmentsunder par(e), shall have at least one egress window-com
havea duration of load factor of 0.90. plying with sub. (6) on that floor level.

2. An egress window to comply with subdshall be sepa

2. Span tables for joists and rafters printethiaappendix or @tedfrom at least one door on the first floor by one of the dis

approvedby the department may be used in lieu of designing
structural analysis. ncesunder par(e).

3. Sawn lumber that is not graded in accordance with the stan 3. Iffirst floor levels that do not meet the separation reguire
dardsunder subdl., shall use the NDS published allowablén€ntsunder par(e) contain one or more sleeping rooms, each
designstresses for the lumber species using grade number 3 whlggPINgroom shall have at least one egress window complying
usedfor studs, stringers, rafters or joists and may use grade niM! sub. (6). o ,
ber1 when used for beams, posts or timbers. (9) 1. The exit separation distance required unde(@eshall

(c) Structural steel. The design, fabrication and erection of€ c@lculated or measured as a straight line from the midpoint of
structuralsteel for buildings shall conforio Specification for °nedoorway to the midpoint of the other doorway S
StructuralSteel BuildingsAllowable Stress Design and Plastic 2. For exiting through an attached garage, the separation dis
Designand the provisions of the accompanying commentary Eficeshall be measured using the door connecting the garage

adoptedunder Bble 20.24-3. the dwelling. Distance within the garage shall be ignored.
(d) Concrete. Plain, reinforced or prestressed concrete-con (h) 1. Dwellings consisting of no more than a first floor with
structionshall conform to the following standards: a maximum floor area of 400 square feet and a loft area not

1. ACI Standard 318, “Building Code Requirements for Reirfexceedingnalf of the first floor area, shall be provided with at least
forced Concrete”. ’ one exit door leading directly to the exterior and at least one egress

o il . window that complies with sub. (6).
2. ACI Standard 31?'1’ Building Code Requirements for 2. a. Dwellings that meet the size restrictions under subd. 1.,
StructuralPlain Concrete”. b - ; .
. . re not required to meet the exit separation requirements under
(e) Masonry. The design and construction of masonry shajl,, (e) or ().

conflorrxct:c: Et_)t;%fcglq\l/él_ng (s:ta(rjldaers: . for M S b. If a dwelling that meets the size restrictions under subd. 1.,
' » Building Code Requirements for Masonry Strug,5smore than one room on the first flotite door and the egress

tures. window shall be located in ddrent rooms.

2. ACI. 530.1, Specification for Masonry_ Structures. (2) ExiTs FROM THE SECONDFLOOR. (@) At least 2 exitshall

(f) Engineeredstructural componentsEngineered structural e providedfrom the second floorOne of the exits shall be a stair
componentshall be used in accordance with structural analysjgy or ramp and lead to the first floor or disajeto grade. The
or with load tables suppliedly the manufactureprovided those gecondexit may be via a stairwayr ramp which dischges to
load tables were developed usstguctural analysis or load test gradeor may dischage to a balcony which complies with sub. (8).

ing. . (b) Except as provided in pgc), windows which comply with
(9) Whole logs. Dwellings constructed of whole logs shallsyp . (6) may be provided in each second floor bedroom in lieu of
conformto the following standards: the second exit from the floor
1. ILBA Log Building Standardgor Residential, Hand (c) Where the second floor is the lowest floor level in a dwell
crafted, Interlocking, Scribe—fit Construction. ing unit, as in an up—and-down duplex, windows may not be pro

Note: This standard requires the minimum log diameter to be 8 inches. vided as the second exit from the floor
2. ICC/ANSI 400, Standard on the Design and Construction (3) EXITS ABOVE THE SECONDFLOOR. (@) Except as provided
ofHL?g _St(r:ugutets.N ber1979. No. 287 Ef6-1-80: rand recr(3 underpars. (b) and (c), each habitable floor above the setmd
am. (3) () and Bble 21.02. ¢r(3) () 2., Registeirebruary Toam e @@ shallbe provided with at least 2 exits that meet all oficiewing
3-1-85; cr (3) (a) 3., am. (3) (b), renum. (3) (e) to be (3) (d), and am., Registéequirements:

November,1995, No. 479, éf12-1-95; renum. and am. (1) (c) to be @) 1., cr i i
(1) (0) 2. and 3. am. (3) (d). Registaanuary1999, No. 517, 6{2-1-99; r (3) () 1. The exits shall be stairways or ramps that lead to the second

3.and cr (3) (e). RegisteMarch, 2001, No. 543, £#-1-01: correction in (3) (b) T100r Or dischage to grade.

madeunder s. 13.93 (2m) (b) 7., Stats., Regis¢tarch, 2001, No. 543; CR 02-077: . i iti i

am. (1) (intro.) and (d) Registévlay 2003 No. 569, €f8-1-03; corrections in (3) theSzecmaeﬁ(ggrs#glrl]gt%‘lsc;c;iﬁdissgﬁ)hcggt an exit s accessible to
(b) and (d) made under s. 13.93 (2m) (b) 7., Stats., Register May 2003 NGR569; . o : . .
08-043rr. (1) (¢) 2. and 3., enum. (1) (c) 1., (3) (a) t¢e) and (intro.) to be (1) (c), (b) A second stairway aamp exit is not required for habitable

@) ©) t(%)(f)a?ﬁd(g)&)é‘é‘& am. (3) (a) and (e), am. () (itle). 43) () 3. () 1. areason a third floor that meet all dfie following requirements:
' T U ' 1. The habitable area consists of a single room.

Comm 21.03 Exits. Exits, doors and hallways shall be Note: Non-habitable areas, such as closets and bathrooms may be partifioned of
constructecas specified in this section. 2. The room is not used for sleeping.

(1) EXITS FROMTHE FIRSTFLOOR. (@) Except as allowed under 3. The habitable area has a floor area of 400 square feet or less.
par. (h), every dwelling unit shall be provided with at least 2 exit 4. There is ateast one egress window meeting the reguire
doorsaccessible from the first floor mentsof sub. (6) in _the habitable area. _ _

(b) Atleast one of the exits shall discartto grade and may  (C) A second stairway or ramp exit is not required for habitable
not go through a garage. This exit may inclimterior or exterior areason a third floor that meet all dfie following requirements:

stairs. 1. The dwelling is fully sprinklered in accordance with RFP
(c) Anadditional exit may dischge to an outside balcony that13Ror NFFA 13D.
complieswith sub. (10). 2. If a required exit includes an attached garage, the garage

(d) An additional exit may dischge into an attached garageshallbe sprinklered.
providedthe garage has an exit door that disgesto grade. An  (4) ExiTs FROMLOFTS. (@) At least one stairway exit shall be
overheadjarage door may not be used as an exit.door provided,to the floor belowfor a loft exceeding 400 square feet
(e) Except as allowed under pars. (f) and (h), the 2 required ériarea.
doors shall be separated by at least the greater of the following dis(b) At least one stairway or ladder exit shallgoevided to the
tances: floor below for a loft, 400 square feet or less, in area.
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Comm 21.03 WISCONSINADMINISTRATIVE CODE 18

(5) EXITSFROMBASEMENTSAND GROUNDFLOORS. (@) General. d. Ladder rungs shall have a maximum rise of 12 inches
Exceptas provided in paib), all basementand ground floors betweenrungs and shall extend to within 12 inches of exterior
shallbe provided with at least one exit of the following types: grade.

1. A door to the exterior of the dwelling. 6. The areawaghall be constructed such that water entering

2. A stairway or ramp that leads to the floor above. the areaway does not enter the dwelling.

(b) Basements and gund floors used for sleepind.. Base (7) DooRsSUSEDFOREXITING. (a) Doors used for exiting from
mentsand ground floorsised for sleeping shall be provided witha dwelling shall meet the following dimensions:
atleast 2 exits. 1. At least one exit door shall be a swing—type door at least

2. The exits shall be located as far apart as practical. 80inches high by 36 inches wide.

3. The exits may not be accessed from the same ramp er stair 2. Except as allowed under sub8s.and 4., other required
way. exit doors shall be at least 76 inches high by 32 inches wide.

4. In addition to the exit type required under. §a), the sec 3. Where double doors are used as a required exit,desch
ond exit from a basement or groufidor used for sleeping shall leaf shall provide a clear opening at least 30 inches wide and be
be one of the following types: atleast 76 inches high.

a. A door to the exterior of the dwelling. 4. Where sliding doors are usedasequired exit, the clear

b. A stairway or ramp that leads to the floor above. openingshall beat least 30 inches wide and be at least 76 inches

c. A stairway that leads to a garage provided the garage ' . o .
an exit door other than the overhead door (b) All exit doors shall be openable from the interior without

me use of a key

(8) BaLcoNIEs. (a) Balconies shall be made of concrete, metal
or wood which is treated, protected or naturally decay-resistive
'g1 accordance with s. Comm 21.10.

d. An egress window that complies with sub. (6), located
each bedroom.

(6) WiINDOWSUSEDFOREXITING. Windowswhich are installed

;c:erc%lépurposes shall comply with the requirements of this su (b) Balconies shall be provided with guardrails in accordance
‘ . . . with s. Comm 21.04 (3).
() The window shalbe openable from the inside without the (c) Balconies which are required for exit purposes shall also

useof tools or the removal of a sash. If equipped with a storm or : . . !
screenit shall be openable from the inside. comply with all of the following requirements:

(b) 1. The nominal size of the net clear window opening shall hll -Lhe barllcofrlw glljardlral]! shhajgrinlnate no more than 46
beat least 20 inches by 24 inches irrespective of heightdih,  "'chesabove the floor level of the balcany
Nominal dimensions shall be determined by rounding up fractions 2. The floor level of the balcony shall be no more than 15 feet
of inchesif they are/s—inchor greater or rounding down fractionsabovethe grade below
of inches if they are less thaf-inch. 3. The floor of the balcony shall have minimum dimensions
2. No portion of the windoyincludingstops, stools, meeting Of 3 feet by 3 feet. The guardrail and its supports may infringe on
rails and operator arms, shall infringe on the required openingthe dimensions of the required area.

(c) The area and dimension requirements of (@rmay be ~ (9) SPLIT LEVEL DWELLINGS. In determining the exit require
infringed on by a storm window mentin a split level dwelling, all levels that are to be considered

(d) 1. For any window used for exiting, the lowest point ¢# Single story shall be within 5 feet of each ather
clearopening shall be no more than 60 inches above the floor (10) Two-FamiLY DWELLINGS. In a 2-family dwelling, each

2. If the lowest point of clear opening is more than 46 inch&welling unit shall be provided with exits in compliance with this

abovethe floor a permanent platform or fixture shall be installe§€ction. _ _

suchthat a flag suprfacat IeasthO inches wide and 9 inches de%Hlstory: Cr. RegisterNovember1979, No. 287, &f6-1-80; r and recrRegister
; . 7 - bruary,1985, No.350, ef. 3-1-85; emag. am. (1) (b), (2) and (5) (b) 2.,fef
is located no more than 46 inches directly belogvclear opening. 5-7-85z. (1) (b), renum. (1) (a) to be (1), am. (2), (7) and (&nd recr(5) to (6),

i cr. (6m) and (10) to (12), Registdanuary1989, No. 397, &2-1-89; am. (3and
3. The topmost surface of the platfoonfixture shall be no (7),r. and recr(10) and (1), RegisterMarch, 1992, No. 435, ef4-1-92; am. (8),

morethan 24 inches above the floor r. and recr(10) (a), RegisterNovember1995, No. 479, &12-1-95; am. (6m) (b)

4. The topmost surface of the platform or fixture seafiport (15 fl?%zai}iré%) S%Skvz??g;sgga%%%%ligfﬁ )l\{g Eelzé)é;%—dla;%% ; S?g)r(e(jc)rgga
alive load of at least 200 pounds. . e)’as renum.Régisté,rMarcﬁ, 2601, No.'543,fef4—1—01; reprinted to correct print
5. A Step used for the sole purpose of reaching the top of thgerror in (6) (€) 2., Register September 2001 No. 68902-077: am. (1) (a), (5)

i i i (a) (intro.) and (10) (b),.rand recr(1) (e), cr (1) (f) to (h), Register May 20080.
glfg?lrm or fixture is exempt fronthe requirements of . COmmSGQ,eﬁ. 8-1-03; CR 03-097: am. (1) (h) 1., Register November 2004 No. 587, ef

. . . . 1-1-05CR 08-043: am (title) and (1) (b), r. and recr. (3) and (7), enum. (6) (e)
(e) 1. An egress window with any point of clear opetiatpw 5. and (10) to (12) to be (6fe) 5. a. and (8) to (10), c(6) (e) 5. b. to d.,.r(8) and

i i i i Register March 2009 No. 639, eff. 4-1-09; cagction in (2) (a) made under
\?v?tjr?%ﬁigtgsr:gt?ozha" be provided with an areaway in accordansl 3.92 (4) (b) 7. Stats., Register Meh 2009 No. 639,

2. The width of the areaway shall be at least equal to the widthcomm 21.035 Interior circulation. (1) DOORS AND

of the window N _ openiNGs. All doors and openings to the following areas shall be
3. The areaway shall be a minimum of 36 inches measurgdeast 80 inches high and provide either a net clear opening width
perpendiculafrom the outer surface of the below—grade wall. of 30 inches or be a 32-inch door:
4. If the bottom of the areaway is more than 46 inches below (a) Except as provided under pars. (b) and (c), all entrances
adjacentgrade or the top of the areaway enclosureataway into common use areas.
shallbe provided with a ladder or at least one additional step to aid(b) At least 50% of the bedrooms.

egress. Steps used to comply with this section are exempt from () 1. Atleast one full bathroom, including doors or openings

therequwem;c:lts of s. Eomm 21'(?4‘ v with subd to a sink, toilet and tub or showelf this bathroom is accessible
. 5. a. Ladders or other stepsed to comply with subd. 4. may on|y through a bedroom, the bedroom door shall meet the mini
infringe on the required area tife areaway by a maximum of 6y, mwidth requirements of this section.

inches. 2. If one or more full bathrooms are provided on the first floor

b. Ladder rungs shall have a minimum inside width of at leagfe hathroom meeting the requirements undergbiion shall be
12inches and shall project at least 3 inches from the wall behigflihe first floor

the ladder Note: This section does not require a full bathroom on the first.floor
c. Ladder rungs shall be able to support a concentrated loaq2) HaLiways. (a) Except as allowed under pd), the clear
of 200 pounds. width of hallways shall be at least 36 inches.
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19 DEPARTMENT OF COMMERCE Comm 21.04

(b) The following areallowed to infringe on the required clear  b. The depth of themmediately adjoining winder treads shall

width of a hallway: beequal at a point 12 inches from the narrow end of the tread or
1. Door hardware and finish trim. inside face of spindles or balusters.
2. Handrails may infringe into the minimum width of a hall ~ ¢. Winder treads may not be used on a straight stairway
way up to 4 inches on each side. 4. ‘Individual winder treads.” aAn individual winder tread

3. Heating registers may infringe into the minimum width may be placed between rectangular treads or at the end of a flight
ahallway up to 4 inches and no part of the register may be moud# rectangular treads provided the tread depth, measured at a point
than38 inches above the flaor 12 inches from the narroend, is equal to the tread depth of the

4. Ducts,pipes, light fixtures, structural features, and cornéectangular steps in the flight.
treatmentghat arewithin 84 inches of the floor may infringe into  b. There may be more than one individual winder tread in a
the minimum width of a hallway by a maximum of>4nches on  stairway or in a flight of stairs.
eachside. . c. Winder treads may not be used on a straight stairway

5. Unlimited infringements are allowed in a hallway more (d) Headroom. 1. Stairways shall be provided with a mini
than84 inches above the flaor _ mum headroom clearance of 76 incleeasured vertically from

(3) KitcHeENs. (a) There shall be at least 30 inches of eleag line parallel to the nosing of the treads to the ceilingjt sofany
ancebetween a wall, a permanently—installed kitchen island, pefyerheacbbstruction directly above that line.
manently-installeckitchen cabinets and the following kitchen 5 The headroom clearance shall be maintained over an inter
appliancesif provided: mediételanding.

1. Arange, cook top or oven. 3. The headroom clearance shall be maintaived a landing

2. Asink, refrigerator or freezer thatis at the top or bottom of a stairway for a minimum distance

~ (b) Measurements shall ieken from the face of the wall, of 36 inches in the direction of travel of the stairway
island, cabinet or appliance, ignoring knobs and handles. (e) Uniformity. 1. Within a stairway flight, the greatest tread

Note:bISee ICC/AN(?I A%?.lcha&)teé 1(? for more %uidellines relatinghto do%rs arr:réje th may not exceed the smallest tread depth by moresman
accessibleoutes. Under that standard, doors must be at least 80—-inches in height; rb% . . .
providea minimum net clear opening of B%inches in width in order to provide if . and the greatest riser height may not exteedmallest riser
accessibilityfor people with disabilities. heightby more thard/g inch.

History: CR 08-043: cr Register March 2009 No. 639, eff. 4-1-09. 2. Theallowed variation in uniformity under subd. 1. may not

be used to exceed the maximum riser height under(ppor to
decreas¢he minimum tread depth under p@).

() Open risers Stairways with open risers shall be €on
uctedto prevent the through—passage of a sphere with a diame
S . . ter of 4 inches or larer between any 2 adjacent treads.

1. Every interior and exterior stairway attached to, or sup (g) Walking surface. The walking surface of staireadsand

portedby any part of the structure covered undg r this code. landingsshallbe a planar surface that is free of lips or protrusions
2. Tub access steps, unless they are an integral part ofyggk could present a tripping hazard.

approvedplum_blng product. . . . (3) HANDRAILS AND GUARDRAILS. (&) General. 1. Stair flights
(b) Exceptions. The following stairways are not required tQuith more than 3 risers shall be provided witteast one handrail
compIyW|t_h the reqwrements of thls_sectlon._ for the full length of the stair flight.
1. Stairways leading to non-habitable attics or crawl spaces. 2 Handrails or guardrails shall be provided on all open sides
2. Non-required stairways connecting the basement direcg/stair flights consisting of more th&misers and on all open sides
to the exterior of thestructure without communicating with anyof areas that are elevated more than 24 inches above therfloor
otherpart of the structure. exterior grade.
(2) DeTalLs. (a) Width. 1. Except fospiral staircases under Note: A handrail provided at 30 to 38ches above the tread nosing meets the
subd. 2., stairways shall measure at leastiéhes in width. heightrequirement for a guardrail on a stairway _
Handrailsand associated trim may projectr@ximum of 4.5 3. a. Except as provided in sul®l.b., handrails and guar
inchesinto the required width at each side of the stairway  drails shall be constructed to prevent the through-passage of a
2. Spiral staircases shall be at leastr2fes wide measured SPherewith a diameter of 4 inches or gar. _
from theouter edge of the supporting column to the inner edge of P. The triangular area formed by the tread, riser and bottom
the handrail. rail shall have an opening size that prevents the through—-passage
(b) Riser height.1. a. Except for spiral staircases under sub@f & Sphere with a diameter of 6 inches ogéar
2., risers may not exceed 8 inches in height measured vertically c. Rope,cable or similar materials used in handrail or guard
from tread to tread. rail infill shall be strung with maximum openings df:3nches
b. At the top and bottom of a flight, measurement shall bith vertical supports a maximum of 4 feet apart.
takenfrom the top of the nosing the finished floor surface unless Note: In some cases, the vertical supports could be simple cable staydehat of

L . . . . - [ticalsupport to the rope or cable span. Structural posts must be supplied to provide
thefinished surface is carpeting, in which case measurement Sﬁ%ﬂail with the minimum 200 pound load resistance, as well as to resist the tensile

Comm 21.04 Stairways and elevated areas.
(1) Score. (a) General. Except as provided under péb), the
following stairways shall conform to the requirements of this SeGi
tion.

be made to the hard surface below the carpeting. loads exerted by the tightened rope or cable. _
2. Risers in spiral staircases may not exc@édinches in 4. a. Handrails and guardrails shall be designed and con
heightmeasured vertically from tread to tread. structedto withstand a 200 pound load applied in any direction.

(c) Tread depth.1. ‘Rectangular treads.’ Rectangular treads 0. Handrail or guardrail infill components, balusters and
shallhave minimum tread depth of 9 inches measured harizgranelfillers shall withstand a horizontally applied perpendicular
tally from nosing to nosing. load of 50 pounds on any one—foot-square area.

2. ‘Spiral staircase treads.’ Spiral staircase treads shall have c. Glazing used in handrail or guardrail assemblies shall be
aminimum tread depth of 7 inches from nosing to nosing-mesafetyglazing.
suredat a point 12 inches from the outer edgthefcenter column. 5. Exterior handrails and guardrails shall be constructed of
3. ‘Winder treads in series.’wb or more winder treads may metal,decay resistardr pressure—treated wood, or shall be pro
be placed immediately adjacent to each other anywhere in a stadctedfrom the weather
way provided both of the following conditions are met: (b) Handrails. 1. ‘Height.” Handrails shall be located at least
a. The winder treads shall have a minimum tread depth 080 inches, but no more than 38 inches above the nositigeof
inches measured at a point 12 inches from the narrow end of tifeads. Measurement shall be taken from the hard structural sur
tread. facebeneath any finish material to the top of the radridtions
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Comm 21.04 WISCONSINADMINISTRATIVE CODE 20

in uniformity are allowed only whearail contacts a wall or newel  (b) Landings at the top and base of staifslevel landing shall
postor where a turnout or volute is provided at the bottom stepe provided at the top and base of every stairs. The landing shall

2. ‘Clearance.’ The clearance between a handngiithe wall be at leasas wide as the stairs and shall measure at least 3 feet in
surfaceshall be at least/4 inches. thedirection of travel.

3. ‘Winders.” a. Excepas provided under subd. 3. b., the (C) Doors at landings.1. Except as provided in subd. 1. a. to
required handrail on winder steps shall be placed onside C., level landings shall be provided on each side of any door
wherethe treads are wider locatedat the top obase of a stairs, regardless of the direction of

b. Where all winder steps infight have a tread depth of at swing. In the following exceptions, stairways to attached garages,

least9 inches from nosing to nosing measured at a point 12 inclf@gPortsor porches are considered interior stairs:

from the narrow end othe tread, the required handrail may be & A landing is not required between the door and the top of
locatedon either side of the stairway interior stairs if the door does not swing over the stairs.

4. ‘Projection.” Handrails and associated trim may project P: Alanding is not required between theor and the top of
into the required width of stairs and landingmiaximum of 4; ~ an interior stairs of 1 or 2 risers regardless of the direabibn
incheson each side. swing.

5. ‘Size and configuration.” Handrails shall be symmetrical ¢. A landing is notequired between a sliding glass door and
aboutthe vertical centerline to allow for equal wraparounthef thetop of an exterior stairway of 3 or fewer risers.

thumband fingers. 2. The exterior landing, platform or sidewalk ateaterior

a. Handrails with a round or truncated round cross sectiorddorwayshall be located a maximum of 8 inches below the inte
gripping surface shall have a maximum whole diameter of rfor floor elevationand shall have a length of at least 36 inches in
inches. the direction of travel out of the dwelling.

P : . History: Cr. RegisterNovember1979, No. 287, &f6-1-80; r and recrRegister
b. Handrailswith a rectangular cross sectional gripping SUlebruary,1985, No. 350, &f3-1-85; am. (intro.), mnd recr(1) (c),renum. (3) (f)

face shall have a maximum perimeter &f Biches with a maxi  to Comm 21.042, Registefanuary1989, No. 397, &f2-1-89; r and recr(intro.)

i i i i and (3) (c), am. (1) (af2) (a) and (c) 2. and (3) (a), €2) (c) 6., March, 1992, No.
mumcross Se_Ctlon_al dimension dﬂs?lr!Ches' . 435, eff. 4-1-92; rand recr RegisterNovember1995, No. 479, &f12-1-95; am.
¢. Handrails with other cross sections shale a maximum (1) (c) 1.and (d), renum. (2) (intro.) to (b) to be (2) (a) to (c) and am..() (b)

crosssectional dimension of the gripping surface b§ thches (intro.), Register February1997, No. 494, éf3-1-97;reprinted to restore dropped
. . . s copy, RegisterMarch, 1997, No. 495; (1), renum. (intro.) to be (1) and am., renum.
with a maximum linear gripping surface measurement %af 6 >yand (3) to be (3) and (4}, €2) and rand recr(4) (a), RegisteMarch, 2001, No.

inchesand a minimum linear gripping surface of 4 inches. 543,eff. 4-1-01; CR 02-077: am. (2) (b) 1., (e) 1. and (3) (a)23r(f) and (3) (c)

- A ) ! . ) 3.,r. and recr(3) (b) 3., renum4) (c) to be (4) (c) 1. (intro.), a. to c. and 2. and am.
Note: See appendix for further information on handrail measurement. Gty intro) and 2. Regisier May 2003, No. 568, &f1-03; CR 03-007: am.
6. ‘Continuity” Handrails shall be continuotisr the entire (2) ), (3) (a) 3., and (cB. Register November 2004 No. 587, &F1-05;CR

lengthof the stairs except in any one of the following cases: 08-043:r. and recr. (1), am. (2) (c) 2., 3. b. and (e) 1.,.¢) (c) 3. c., 4. ¢, (9), (3)
g a. A handrail may be discontinuous at an intermediate- lan! ; 3 §I'§‘e§f§é‘r‘ ﬁ;&hgo%’})d,\fjmé‘g" (%) @ 4. and (c) 1. 10e (3) (@) 4. a. and
b. A handrail may have newel posts. Comm 21.042 Ladders. Ladders which are used as part
c. A handrail may terminate at an intermediate wall provide®f & required exit shall conform to this section.
thelower end of the upper rail is returned to the wall or provided (1) DesiGN LoAD. Ladders shall be designed to withstand
with a flared end, the horizontalfsét between the 2 rails i loadsof at least 200 pounds.
morethan 12 inches measuré®m the center of the rails, and (2) TREAD ORRUNGS. (a) Minimum tread requirements shall
boththe upper and lower rails can be reached from the same trbadpecified in @ble 21.042. feads less than 9 inches in width
without taking a step. shallhave open risers. All treads shall be uniform in dimension.

(c) Guardrails. 1. ‘Application.” a. All openings between TABLE 21.042
floors, and open sides of landings, platforms, balconies or porches -
thatare more than 24 inches above grade or a floor shall be prigichof tadder

. - ngle to Horizontal Maximum rise Minimum T read
tected with guardrails. (degrees) (inches) (inches)

b. The requirements under subd. 1apply where insect ~41610 484 ) 9
screensare the only means of enclosure or protection for a surfacgeater than 48.4 to 55.0 9 8
thatis more thap 24 |n§he§ above grade or a.fl.oor greater than 55.0 to 61.4 10 7

c. For exterior applications, the 24 inch vertical measurement. e than 61.4 to 67.4 11 6
shall be taken from the lowest point within 3 feet horizontally

R L greater than 67.4 to 71.6 12 5
from the edge of the deck, landing, porch or similar structure. greater than 71,6 to 75.9 12 4
2. 'Height. Guardrails shall be located at leastiBéhes greater than 75.9 t0 80.5 12 3

abovethe floor Measurement shall be taken fréime hard struc
tural surface beneath any finish material to the top of the rail. _greater than 80.5 to 90 12 2

3. ‘Opening size." Guardrails shall be constructed to prevent (b) Rungsmay only be used for ladders with a pitch range of
the through—passage of a sphere with a diameter of 4 inches/bt t0 90. Rungs shall be at least 1 inch in diameter for metal lad
larger. dersand 2 inch for wood ladders. All rungs shall be unifonm

(4) LanpinGs. (a) Intermediatelandings. 1. A level inter ~dimension. _ _ o
mediatelanding shall be provided in any stairway with a height of (3) RISERs. Risers shalbe uniform in height and shall con
12 feet or more. form with Table 21.042.

2. Intermediate landings that connect 2 or more straight (4) WiDTH. The widthof the ladder shall be a minimum of 20
flights of stairs, or 2 flights of stairs at a right angle, shall be at le#@¢heswide and a maximum of 30 inches wide.
aswide as the stairway and shall measure at least 36 incties in  (5) HanbpraiLs. (a) Handrails shall be required for ladders

directionof travel. with pitches less than 85
3. Curved or irregular landing shall have a radius of at least(b) Handrails shall be located so the top of the handrail is at
36 inches. least30 inches, but not more than 38 inches, altbgenosing of

4. Curved or irregular landings shall haveninimum straight thetreads.
line measurement of 26 inches between the nosing of tos 2 (c) Open handrails shall be provided with intermediate rails or
nectingtreads measured at a point 18 inches from the narrow exrdornamental pattern such that a sphere with a diameter of 6
of the landing measured along the nosing of the 2 treads. inchesor lager cannot pass through.
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21 DEPARTMENT OF COMMERCE Comm 21.08

(d) The clearance between the handrail grewall surface (2) VenTiLaTION. (a) Natural ventilation. Natural ventilation

shallbe at least't inches. shall be provided to all habitable rooms by means of openable
(e) Handrails shall be designed and constructed to withsta@@ors,skylights or windows. The net area of the openable doors,
a 200 pound load applied in any direction. skylightsor windows shall be at least 3.5% of the net floor area

- of the room. Balanced mechanical ventilation may be provided
T T S L T S o S
. system is capablef providing at least one air change per hour

(b) Theedge of the tread nearest to the wall behind the laddg¥ffresh outside air while the room is occupied. Infiltration may
shallbe separated from the wall by at least 7 inches. not be considered as make-up air for balancing purposes.

(c) A passage way clearance of at least 30 inches parallel to thep) Exhaust ventilation All exhaust ventilation shall terminate
slopeof a 90 ladder shalbe provided. A passage way clearancgutsidethe building.
of at least 36 inches parallel to the slope of ala8der shall be (3) SAFETY GLASS. Except as provided in p4e), glazing shall
provided. Clearances fantermediate pitches shall vary between,,ngjst of safety glass meeting the requirements of CPSC 16 CFR,
these2 limits in proportion to the solope. _ Part1201 when installed in any of the following locations:

(d) For ladders with less than a°iitch the vertical clearance a) In any sidelight or glazing adjacent to a door that meets all

aboveany tread or rung to an overhead obstruction shall be at | e following:
?ufnege-t 4 inches measured from the leadiuge of the tread or 1. The nearest point of the glazing is within 2 feet of the.door
History: Renum. from Comm 21.04 (3) (ﬁ[ (intro')’ Register\]anuarleSQy 2. The nearest pOInt of the g|aZIng is within 5 feet of the floor

No. 397, ef. 2-1-89; am. (6) (b), Registédovember1995, No. 479, &12-1-95; 3. The plane of the glazing is within 30 degrees of the plane
am.(5) (b) and (c), Registedanuary1999, No. 517, &f2-1-98. of the door when the door is in the closed position.

. (b) In any wall where the glazing is within 5 feet vertically of
Comm 21.045 Ramps. (1) GENERAL. Every exterior or haqwest drain inlet and within 3 feet horizontally of the nearest

interior ramp which lead® or from an exit shall comply with the 5t of the inner rim of a bathtub, hot tub, shovega or whirlpool
requirementf this section. appliance. ' '

Note: See ICC/ANSI A17.1 chapter 5 for more guidelines relatinghe design . . . . .
andconstruction of an accessible ramp. Under that standard, ramps abmugpssi (c) Within 4 feetvertically of a tread or landing in a stairway

ble route for people with disabilities should havel@pe of not more than 1-foot of andwithin one foot horizontally of the near edge of the tread
risein 12-feet of run and should have handrails on both sides of the ramp. Ianding.

(2) Scope. Ramps shall not havegaadient greater than 1in 4y Wjthin 4 feet verticallyof the floor and 3 feet horizontally
8 or one foot of rise in 8 feet of run. aikways with gradients less o the nosing of the top or bottom tread of a stair

thanl in 20 or one foot of rise in 20 feet of run are not considered (e) Safety glass is not required where the size of an individual

to be ramps. e ; > .
P . . Ipaneof glass is 8 inches or less in the least dimension.
(3) SuRFACEAND WIDTH. Ramps shall have a slip resistant SUr note: The U.S. Consumer Product Safety Commission requires safety glass for

face and shall have a minimum width of 36 inches measur@@zingin internal and externaloors, including storm doors and patio doors, as well
betweenhandrails. asfor the tub or shower enclosures themselves. These federal rules, contained in 16
. . ., CFR,subchapter B, part 1201, apply in addition to any state rules or statutes.
(4) HanpRAILs. Handrails shall be provided on all open sides Note: Glass blocks are considered to be masonry products and are regulated under
of ramps. Every ramp that overcomes a change in elevationtefACI 530 standard adopted under s. Comm 20.24. They are not required to be

morethan 8 inches shall rovi with at least one handrafiafetyglazing.
orethan 8 inches shall be pro ded at least one handra History: Cr. RegisterNovember1979, No. 287, &f/6—-1-80; r and recr(1) and

(@) Ramps which have a gradient greét@n8.33% or 1:12 (2), RegisterFebruary1985, No. 350, &f3-1-85; rand recr(3) and (4), Register
or one foot rise in 12 feet of run and which overcome a changelity, 1986, No. 367, &f1-1-87; am. (4), Registedanuary 1989, No. 397, éf

i i ; i 2=1-89:am. (2) (a), (4) and (5), Registdtarch, 1992, No. 435, fe#i-1-92; am. (2)
elevationof more than 24 inches, shall be provided with handraﬁg)’Registemovemberlg%‘ Ko, 479, €112-1-95: am. (3). Bnd recr(4) and (5’

on both sides. Register January 1999, No. 517, &f2-1-99;CR 02-077: am. (1) (@nd (5) (b)
(b) Handrails shall be located so the top of the handrail isRagisterMay 2003 No. 569, &f8-1-03,CR 08-043: am. (title), r (3) and (4),
least30 inches, but not more than B&hes above the ramp sur ;%”c,‘g";,-g?g;‘gf’gé?m‘igg_“- (3) (inw.), r-and rect. (3) (a) and (b) Register Mach

face.

(c) Open-sided ramps shall have the area below the handraiComm 21.06 Ceiling height. All habitable rooms, kitch
protectedoy intermediate rails or an ornamental patteqorévent ens,hallways, bathrooms and corridaisall have a ceiling height
the passage of a sphere with a diameter of 4 inchesgarlar  of at least 7 feet. Habitable rooms niaye ceiling heights of less

(d) The clear space between the handrail and any adjointhg@n? feet provided at least 50% of the rosiffvor area has a ceil

wall shall be at least/2inches. ing height of ateast7 feet. Beams and girders or other projections
(5) Lanbings. A level landingshall be provided at the top, ats‘h‘."‘”hrt'ot project more than Biches below the required ceiling
ght.

thefoot andat any change in direction of the ramp. The landi
shallbe at least as wide as the ramp and shall measure at le
feetin the direction of travel.
History: Cr. RegisterJanuary1989, No. 397, &f2-1-89; am. (3) (intro.), Regis 1
ter, Marc>r/1, 1992, %0.8’43&& 4311—92; am. (3) (c), Registéﬁove(n?b(erw%& N%. Comm 2:.1"07 . Attic - and crawl space access.
479, eff. 12-1-95; am. (3) (b), Registelanuary1999, No. 517, &f2-1-99;: CR (1) ATTIC. Attics with 150 or more square feet of area and 30 or
03-097:am. (3) (c) Register November 2004 No. 587, Bf1-05;CR 08-043: moreinches of clear height between the top of the ceiling framing
renum. (intro.) and (1) to (4) to be (1) to (5) and am. (1) Register Mar 2009 No.  andthe bottom of the rafter ¢op truss chord framing shall be pro
639,eff. 4-1-09. videdwith an access opening of at least 14 by 24 inches, accessi
) o ble from inside the structure.
Comm 21.05 Natural light and natural ventilation. (2) CrawL spaces. Crawl spacewith 18 inches of clearance

(1) NATURAL LIGHT. All habitable rooms shall be provided with, more hetween the crawl space floor anduhderside of the
naturallight by means of glazesbenings. The area of the glazecﬁouseﬂoor joist framing shall be provided witin access opening
openingsshall be at least 8% die net floor area, except under theys 1 [east 14 by 24 inches.

[)I'%tory: Cr. RegisterNovember1979, No. 287, &f6-1-80; r and recrRegister
Fbriary, 1985, No. 350, éf3-1-85.

fOHOW'ng cwcymstanges: Note: Access to plumbing or electrical systems may be required under chs. Comm
(a) Exception. Habitablerooms, other than bedrooms, locate@2-87,Plumbing Code or ch. Comm 16, Electrical Codgluine 2. i
in basements or ground floors do not require natural light. History: Cr. Register November 1979, No. 287, &f6-1-80; am. Register

i X N .. March,1992, No. 435, &4-1-92; am(1), RegisterNovember1995, No. 479, éf
(b) Exception. Natural light may be obtained from adjoining12-1-95.

areasthroughglazed openings, louvers or other approved meth
ods. Door openings into adjoining areas may not be used to satisfyComm 21.08 Fire separation and dwelling unit sep -
this requirement. aration. (1) FIRe separATION. Dwelling units shall be separated
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Comm 21.08 WISCONSINADMINISTRATIVE CODE 22

from garage spaces, accessory buildings, property lines and other2. The cover or door of the access opening shaidima

dwelling units in accordance withable 21.08 and the following
requirements:

TABLE 21.08

Distance

Between Fire Rated
BetweenDwelling And: Objectst Construction2:5
Detached garage or accessonjess than 5 feet 3/4—hour walP
building on same property 1/3-hour door or window
Another dwelling on same Less than 5 feet 3/4—hour walf
property 1/3-hour door or windofv
Detached garage, accessory 5 to 10 feet 3/4-hour walP
building, or other dwelling on No requirement on open
same property ings

Detached garage, accessory More than 10 No requirements
building, or other dwelling on feet
same property

Property Lines Less than 3 feet 3/4—hour wall
1/3-hour door or window
Property Lines 3 feetormore  No Requirements
Zero Lot Line None Follow sub. (2) (d)
requirements
1Distance shall be measured perpendicular from wall to wall or property line,
ignoring overhangs.
2 Fire rated construction shall protect the dwelling from an exterior fire source.
3 Firerated construction may be in either facing wall.
4 Fire rated construction shall be in both facing walls.
5 The methods for garage separation in (@rl. are examples &f hour wall
construction.

(a) Attached garagesl. The walls and ceiling between a
attachedyarage and any portion of the dwelling, including attic
soffit areas, shall b&—hour fire—resistive construction or shall b
constructedas specified in any of the following:

a. One layer of/g—inch Type X gypsum drywalshall be used
onthe garage side of the separation wall or ceiling.

b. One layer of2—inchgypsum drywall shall be used on each

sideof the separation wall or ceiling.

nently installed with hardware that will maintain it in the closed
positionwhen not in use.

(2) DWELLING UNIT SEPARATION. (a) General. In 2—family
dwellings,dwelling units shall be separated from each other and
from shared tenant spaces including attics, basements, garages,
vestibulesand corridors.

(b) Attic separation. Dwelling units with attic space that
extendsover both units shall be separated in accordanceonéh
of the following:

1. ‘Complete separation.” The units shall be provided with
wall construction under pa¢d) that extends all the way to the
undersideof the roof deck.

2. ‘Vertical andhorizontal separation.” a. The units shall be
provided with wall construction under péd) that extends to the
dwelling unit ceiling and ceiling construction under.p@).

b. Dwelling units using this method of separation shal pro
vide attic draft stopping under p4df) that extends all the way to
the underside of the roof deck above and in line withstgaration
wall.

(c) Doors. Any door installed in the dwelling unit separation
shallhave the dooand frame assembly labeled by an independent
testingagency as having a minimum fire-resistive rating of 20
minutes. The test to determine the 20-minute rating is not
requiredto include the hose stream portion of the test.

(d) Walls. Walls inthe dwelling unit separation shall be pro
tectedby not less than orlayer ofS/g—inch Type X gypsum wall

"'boardor 2 layers of4—inch gypsum wallboard or equivalent on

égachside of the wall with joints in compliance with sub. (1) (a) 2.

(e) Floors and ceilings.A fire protective membrane a@ine
layer of5/g-inch Type X gypsum wallboard with joints in cem
pliance with sub. (1) (a) 2., shall be provided on the ceiling
beneaththe floor construction that provides the separation.

(f) Draft stopping for concealedof spaces and atticsl.
Attic areas, mansards, overhangs and atbecealed roof spaces

c. Two layers of/2~inch gypsum drywall shall be used on theshallbe draft stopped above and in line with the separation wall.

garageside of the separation wall or ceiling.

2. For all methods listed under subd. 1., drywall joints shall

comply with one of the following:
a. Joints shall be taped or sealed.
b. Joints shall be fitted so that the ggpo more thal,g—inch

with joints backed by either solid wood or another layer of drywail!

suchthat the joints are staggered.
Note: 1/20-inch is approximately the thickness of a U.S. dime.

2. Acceptable draft stopping materials include:
a. 3/g-inch wood structural panel.
b. Y2—inch gypsum board.

(3) PENETRATIONS. (&) Ducts. 1. Except as allowed under
bd.2., all heating and ventilating ducts that penetraezaired
Separatiorshall beprotected with a listed fire damper with a rating
of at least 90 minutes.

3. \Vertical separations between an attached garage and a2- The fire damper requirashder subd. 1. may be omitted in
dwelling shall extend from the top of a concrete or masonrgny of the following cases:

foundationto the underside dhe roof sheathing or fire—resistive

ceiling construction.

a. There is a minimum of 6 feet cbntinuous steel ductwork
on at least one side of the penetration.

(b) Structural elements exposed in an attached garage. p The duct has a maximum cross—sectional area sGi@re

Beams,columns andbearing walls which are exposed to th

§nches.

garageand which provide support for habitable portions of the . . .
dwelling shall be protected by one of the methods specified in par (°) Electrical and plumbing component$enetrations of a

(a) 1. a. or c. or othér: hour fire—resistive protection.
(c) Doors. 1. The door and frame assembly betweente-

ing unit and an attached garage shall be labeled by an indepen
testingagency as having a minimum fire—resistive rating of 2
minutes. The test to determine the 20-minute rating is ney

requiredto include the hose stream portion of the test.

Note: Acceptable tests for firmting of door assemblies include ASTM E-152,

UL 10B, and NFR 252.

2. Only glazing allowed by thdoor's listing may be installed
in any door required under this section.

(d) Other openings.1. Access openings fire separation

requiredseparation bylectrical and plumbing components shall
be firmly packedwith noncombustible material or shall be pro
beequwith a listed through—penetration firestop system with-a rat
(g of at least one hour

History: Cr. RegisterNovember1979, No. 287, &f6-1-80; r and recrRegister
bruary, 1985, No. 350, &f3-1-85; cr(1m),am. (2), (5) (c) andable, Register
January1989, No. 397, &f2-1-89; am. (2), (4) and (5) (a) (intro.), renu®).(b)
and(c) to be (5) (c) and (d) arain. (5) (d), cr(5) (b) and (e), (6), RegisteMarch,
1992,No. 435, ef 4-1-92; r (3) (a), (5) (d), renum. (3) (b) and (c), (5) (e) tq®e
(a)and (b), (5) (d), am. (5) (a) (intro.), (6), (B) (c) to (e), RegisteNovember1995,

No. 479, ef. 12-1-95; rand recr(5) and (6) (b), am. (6) (c) and (d)(8) (e) and

cr. (7), RegisterJanuary1999, No. 517, &f2-1-99; r (1) to (4), renum. (5) to (7)

to be (1) to (3), and c(2) (e), RegisteMarch, 2001, No. 543, e#-1-01; corree

walls or ceilings shall be protected in one of the following wayggnsin (2) (c) and (dere made under s. 13.93 (2m) (b) 7., Stats., Regdistech,

01,No. 543; CR 02-077: am. (1) (a) 1. and (2) (a) to (c) Register May 2003 No.

a. The opening is protected with a material that has a fini§gg_ ef. 8-1-03;CR 08-043: am.(1) (intro.) and Table, . (1) (a) 4. and (2) (e),

rating of at least 20 minutes.

renum. (1) (c), (2) (b), (c) and (djo be (1) (c) 1., (2) (c), (d) and (e) and am. (2)
cr. (1) (c) 2., (2) (b) and (f),.rand recr. (1) (d) 1. and (2) (a) Register Marh

b. The opening is protected in the same way as the wall or Céﬁbg No. 639, eff. 4-1-09; coection in Table 21.08 made under s. 13.92 (&)

ing where the opening is located.

Register March 2009 No. 639
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23 DEPARTMENT OF COMMERCE Comm 21.10

Comm 21.085 Fireblocking. (1) FIREBLOCKING LOCA- thereis an intervening door between one level and the adjacent
TIONs. Fireblocking shall be provided in all tife following loca  lower level, smoke detectors shall be installed on each level.

tions: (4) Smokealarms and detectors shall be maintained in accord
(@ In concealed spaces of walls and partitions, includirancewith the manufactures specifications.
furred spaces, at the ceiling and floor levels. (5) Forenvelope dwellings, at lea8tsmoke alarms shall be

(b) At all interconnections between concealed vertical anudacedin the air passageway3he alarms shall be placed as far
horizontalspaces including the attachment between a carport aphrt as possible.

adwelling. (6) In basements where two required exits are separated by a
(c) In concealed spaces between stair stringers at the top amatinuouswall, a smoke detector shall be placed on each side of
bottom of the run and at any intervening floor level. thewall within 21 feet of each exit.

i i i History: Cr. RegisterNovember1979, No. 287, £f6-1-80; r and recrRegister
(d) At all openings around wires, cables, vents, pipes, ducg B, o 00 2, e 28e ndrect Register April. 1990, No. 412, éf

chimneysand fireplaces at ceiling and floor level. 5-1-907enum. to be (1), £f2) and (3), RegisteMarch, 1992, No435, ef. 4-1-92;

(2) FIREBLOCKING MATERIALS. Fireblockingshall consist of renum.(2) and (3) to be (3) and (4), ¢2), RegisterNovember1995, No. 479, éf
oneof the foIIowing' 12-1-957. and recr(1), r (2), renum. (3) and (4) to be (2) and (3), and4rand

i ) (5), RegisterMarch, 2001, No. 542ff. 4-1-01;CR 08-043: am. (1) (b) and (3),
(&) 2-inch nominal lumber renum. (2) to be (2) (a) and am., ¢i(2) (b) and (6) Register Mach 2009 No. 639,

(b) Two layers of one-inch nominal lumber eff. 4-1-09.

(c) One thickness gfi—inch nominal plywood or wood stric comm 21.095 Automatic fire sprinklers. (1) Except
tural panel with any joints backed with the same material. 45 gllowed under sub. (2), where automatic fire sprinklers using

(d) One thickness df-inch gypsum wallboard, face nailed ora dedicated water supply system are installed, the désgalla
facescrewed to solid wood, with any joints backed with the saniign, testingand maintenance shall follow the requirements of

material. NFPA 13D.

(e) Fibeglass or mineral wool batt insulation may be used if (2) Limited area dwelling systems are allowed.
both of the following conditions are met: Note: See s. Comm 82.40 (3) (e) of thés@nsin Uniform Plumbing Code for

i i i reguirementgor multi-purpose piping systems. These systems attach fire sprinkler
_ hl. The least dimension of the opening may not exceedheﬂédso the dwellings potable water piping system.
Inches. ) ) . ) Note: Chapter 145, Stats., requires automatic fire sprinkler systems, on dedicated
2. The batt shall be installed to fill the entire thickness of theatersupply systems, to be installed by a licensed sprinkler. fitter

openingor stud cavity History: CR 08-043: cr Register March 2009 No. 639, eff. 4-1-09.

(f) For wires, cables, pipes and vents pnign—shrinking
caulk, putty mortay or similar material may be used provided no.i
dimensionof the opening exceedsinch around thepenetrating
object.

sh éﬁ)b eiﬁ;{;ﬁ"@gﬁ%ﬂrgg:f;gegr %?ﬁe:nnegﬁi;ggrgj’stggﬁebmglt(érr'i%éative in accordance with anViPA standard or shall be naturally

History: Cr. RegisterMarch, 2001, No. 542f, 4-1-01: CR 02-077: am. (1) (b) urableand decay-resistant or shall be engineered to be decay

RegisteMay 2003 No. 569, &8-1-03. resistant.
(b) The wood shall be pressure treated with preservative or

Comm 21.09 Smoke detectors. (1) A listed and shall be naturally termite—resistant unless additional steps are
labeledmultiple-station smoke alarm with battery backup shafiékento make the wood termite-resistant.
beinstalled in all of the following locations: (2) Woodused in the followindocations shall be as required

(a) An alarm shall be installed inside each sleeping room. undersub. (1):

(b) On floorlevels that contain one or more sleeping areas, an(a) Resting directly upon or embedded in earth.
alarmshallbe installed outside of the sleeping rooms, within 21 (b) Floor joists or sleepers that meet all of the following condi
feetof the centerline of the door opening to afeeping room and tions:

Comm 21.10 Protection against decay and ter -
tes. (1) Wood used in any of the applications under this sec
tion shall meet all of the following requirements:

(a) The wood shall be labeled and pressure treated with preser

in an exit path from any sleeping room. _ 1. The joists or sleepers are protected from the weather
(c) On floor levels that do not contain a sleeping area, an alarm 5 The joists or sleepers are within 18 inches above a lower
shallbe installed in a common area on each floor level. il f deck il
- : h ’ 0or surrace, deck or soill.
Note: Section 50.035 (2), Stats., requires the installation of a complete low volt . .
age,interconnected or radio-transmitting smoke detection systemdarathunity— 3. There isno vapor retarder that meets the requirements
basedresidential facilities including those having 8 or fewer beds. unders. Comm 22.38 (1) (a) between the joists or sleepers and the

_ Note: Section 101.645 (3), Stats., requires the owner of a dwelling to instalta furgyi| below

tional smoke detector in the basement of the dwelling and onfleactevel except  \ote: This situation could occur with a floor over a crawl space or when a floor
theattic or storage area of each dwelling unit. The occupant of such a dwelling Wil y4eq over a patio deck or a garage slab

shallmaintain any smoke detector in that unit, except that if any occupant who is no - . ' . L
the owner or any state, countyity, village or town dicer, agent or employee (c) Floor joists exterior to the dwelling that are within 18

chargecunder statute or municipal ordinance with powers or duties involving inspepichesabove exterior grade, unless protected with a moisture bar
tion of real orpersonal propertygives written notice to the owner that the smokq.ier'

detectoris not functional the owner shall provideithin 5 days after receipt of that . . . . T . .
notice,any maintenance necessary to mgke that smoke ()j/etector func}toional. Note: Acceptable moisture barriers for this application inclidgeénch exterior

. ; ; tive—treatgolywood, or ice dam protectianaterial listed as meeting the
Note: Section 101.745 (4), Stats., requires the manufacturer of a manufact erva : -
building to install a functional smoke detector in the basement of the dwelling rementof ASTM D 1970 or vapor retarder material, provided they are pro

on each floor level except the attic or storage area of each dwelling unit. tedfrom physical and UV light damage.

(2) (a) Except for dwellings with no electrical service, smoke (d)
detectorgequired by this section shall be continuously powerdtf"- o
by the house electrical service, and shall be interconnectedtso  (€) Sills and rim joists that rest on concrete or masonry and are
activationof one detector will cause activation of all detectors.alsobelow grade or within 8 inches above final exterior grade.

(b) Dwellings with no electrical service shall be provided with (f) Siding andsheathing in contact with concrete, masonry or
battery—poweredmokedetectors in the locations under sub. (1)¢arthand within 6 inches above final exterior grade.
Interconnectionand battery—backup are not requiredtliese (9) Ends of wood structurahembers and their shims resting
dwellings. on or supported in masonry or concrete walls and having-clear

(3) For family living units with one or more communicatingancesof less tharyz inch on the top, sides and ends.
split levels or open adjacent levels with |#san 5 feet of separa  (h) Bottom plates or sole plates of walls that rest on concrete
tion between levels, one smoke detector on the upper level slealinasonry and that are below exterior grade or less than 8 inches
sufficefor an adjacent lower level, including basements. Wheabovefinal exterior grade.

Girdersthat span directly over and within 12 inches of

Register March 2009 No. 639
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(i) Columns indirect contact with concrete or masonry unless 6. For doors onlysheet metal with a minimum thickness of
supporteddy a structural pedestal or plirtthock at least one inch 26 standard stegjauge or aluminum with a minimum thickness

abovethe floor of 0.032 inch.
(J) Any structural part of an outdoor deck, including the deck Note: Number 26 standard steel gauge is approximately equal to 0.018-inch.
ing. (c) Exemptions fsim thermal barrier equirement.The follow

ing applications of foam plastic do not require a thermal barrier:
1. On overhead garage doors.
2. In the box sill of the basement or ground fl@drove the
k%)qttom of the floor joists.
(2) Insulationthat does not meet the requirements of this sec
ion may be approved by thgepartment in accordance with s.
?ﬁmm 20.18. Approval will be based on tests that evaluate-mate

(k) Permanent wood foundations.

(3) Wood girders that rest directly oaxterior concrete or
masonryshall be protected by one of the following methods:

(&) The wood shall be pressure treated with preservative
shallbe a naturally durable and decay-resistant species.

(b) Material, such as pressure—treated plywood, flashing-m

I’Ii‘3.|, Sttj%EItvsvhlmsfhor watgr—r%s;%tant memtbrane material shall bgg o products representative of actual end—use applications.
placedbetween the wood an € concrete or masonry Note: See s. Comm 22.04 (2) for requirements for protecting foam plastic on the

(4) All pressure-treated wood and plywood shall be identifi@gteriorof a dwelling. )
by a quality mark or certificatef inspection of an approved _History: Cr RegisterNovember1979, No. 287, éf6-1-80; am. (1) (b), Regis
; ti hich maintains continued supervision. testin r,January1989, No. 397, &2-1-89; randrect (1) (intro.), am. (1) (a), renum.
Inspectionagencyw L p ) ) (b) and (c) to be (1) (c) and (d) and am. (1) (c)Wr(b), RegistetMarch, 1992,
andinspection over the quality of the product. No. 435, ef. 4-1-92; am. (1) (d), (2), Registé¥ovember 1995, No. 479, &f

Note: Heartwood of redwood, cypress, black walnut, catalpa, chestnut, sak-1-957. and recrRegisterMarch, 2001, No. 543, e#-1-01.
orange red mulberrywhite oak, or cedar lumber are considered by the department

to benaturally decay-resistant. Heartwood of bald cypress, redwood, and eastern reComm 21.115 Installation of elevators or dumbwait -
cedarare considered by the department to be naturally termite resistant. ers. Elevators or dumbwaiters serving dwelling units shall<com

(5) FasTENERS. (@) Fasteners for pressure—preservativgy with the requirements under ch. Comm 18.
treatedwood and fire-retardant-treateeod shall meet one of ™ History: CR 08-030: crRegister December 2008 No. 636, &1-09.

the following requirements:
1. The fastener is a steel bolt with a diameted.&finch or

greater. . . Comm 21.12 Grade. The finished grade of the soil shall
2. The fastener is made of stainless steel. , slopeaway from the dwelling at a rate aff least4—inch per foot
_ 3. The fastener is made of hot-dipped, zinc—galvanste® for a minimum distance of 10 feet, or to the lot line, whichever is
with the coating weight antthickness labeled as complying with|egs.
ASTM A 153. History: Cr. RegisterNovember1979, No. 287, &6-1-80; CR 02-077: am.

4. The fastener is made of steel with a mechanically-dep&§disterMay 2003 No. 569, éf6-1-03.
ited zinc coating labeled as complying with ASTM B 695, Class Comm 21.125 Erosion control and sediment con -

S5 or greater _ o trol. (1) GENERAL. (a) Where land disturbing constructiactiv
5. The fastener has coating types and weights in accordaggeis to occurerosion and sediment control practices shall be

with the fastenermanufacturés recommendations. In theemployed as necessargnd maintained to prevent or reduce the

absencef the manufacturés recommendations subd. 1.,2., potentialdeposition of Soil or sediment to all of the following:

or 4. shall apply
Note: “Zinc plated,” “zinc coated,” “chrome plated,” etc., fasterdosiot neces 1. The waters of the state.

sarily comply with either of these standards. 2. Adjacent properties.

(b) When a fastener is useith a hanger or other metal fixture, (b) Land disturbing construction activities, except those activ
the fastener shall be of the same material as the hanger or miies necessary to implement erosionsadiment control prac
fixture. tices, may not begin until the sediment control practices are in

Note: When separate pieces are in close contact, zinc corrodes rapidly in the pplace for each area to be disturbed in accordance with the
enceof plain steel. Zinc corrodes much more rapidly in the presence of stainless S’&Fﬂproveq:)lan.

(c) For the purposes of this section, a fastener includes nailsc) Erosion and sediment control practices shall be maintained
screws and bolts, along with nuts and washers. ‘ until the disturbed areas are stabilizeéddisturbed area shall be
History: Cr. RegisterNovember1979, No. 287, &f6-1-80; r and recrRegister consideredstabilized by vegetation Whenp@rennlal cover has

February,1985, No. 350, éf3-1-85; am. (1) (b) and (3), Registdanuary1989, - . f
No. 397, ef. 2-1-89:r. and recr(1) (intro.) and (b), am. (1) (f), renum. (3) (intro.) D€€NEstablished with a density of at least 70%.

Eg)b'zr(a)(é(g,)cgzéigéﬁggéﬁ]%giggé 1'\?324%0&%;??&51.;5212): am. ((21)) (raelrﬁ)m (d) Erosion and sediment control practic#sll either be
(3)'t0 be (&), and o) to (3), RegisteMarch, 2001, No. 543, e@a-1-01; CR approveddy the dgpartmen%orhhsted by the %epartment of natural
02-077:am. (4) (a) Register May 2003 No. 564, 8£1-03:CR 08-043: am. (1), fesourcesn accordance with the process under s. NR 151.32 (2).

(2) (a) and (i), r. and recr. (2) (b) and (h), r. (2) (g) and (4) (b), enum. (2) (c) to Note: Listed practices can be found through 8&etyand Buildings Division
(f) and (4) (a) to be (2) (d) to (g) and (4) and am. (2) (e), (f) 1. and (g),(@) (c), websiteat wwwcommerce.state.wi.us/SB or by contactingSaéety and Buildings
(k) and (5) Register Mach 2009 No. 639, eff. 4-1-09; cagction in (2) (a) 3. made Division at (608) 266—-3151.

under s. 13.92 (4) (b) 7., Stats., Register Meln 2009 No. 639. (2) MANDATED PRACTICES. Specific practices at each site
) whereland disturbing construction activity is to occur shall be uti
- Comm 21.11 Foam plastic. (1) (a) General. Foamplas lized to prevent or reduce all of the following:
tic insulation shall have a flame-spread rating of 75 or less and §4) The deposition of soil from being tracked onto streets by
smoke-developerhting of 450 or less when tested in accordanggicles.

with ASTM E-84. . . . (b) Thedischage of sediment from disturbed areas into on-
(b) Thermal barrier Except as provided in pdc), foam plas sjte storm water inlets.

tic insulation shall be separated from the interior of the dwelling (c) The dischage of sediment from disturbed areas into abut
by one of the following thermal barriers: ting waters of the state.

Subchapter Il — Excavations

1. Va=inch gypsum wallboard. (d) The dischage of sediment from drainage ways that flow
2. Y=inch nominal wood structural panel. off the site.
~ 3. %-inch sawn lumber with tongue—and-groove or lap (e) The dischae of sediment by dewatering activities.
joints. () The dischage of sediment eroding from soil stockpiles
4. 1-inch of masonry or concrete. existingfor more than 7 days.

5. A product or material shown by an independent laboratory (3) CoNnTROL STANDARDS. Including the practices under sub.
to limit the temperature rise on the unexposed sutta26CF for  (2), additional erosion andediment control practices shall be
15 minutes when tested in accordance with ASTM -1 employed,as necessaryo accomplish one of the following:

Register March 2009 No. 639
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25 DEPARTMENT OF COMMERCE Comm 21.15

(@) A potential annual cumulative soil loss rate of not mongith s. NR 151.12 and maintained when the land disturbing con
thanone of the following: structionactivity involves one or more acres.

1. Five tons per acre per year where sand, loamy sand, sandipte: See appendix for further explanatory material.
loam, loam, sandy clay Ioanmjay loam, sandy claysilty clay or story: CR 05-1.3: cr Register December 2006 No. 613, 4f1-07.

clay textures are exposed. . . L
... Comm 21.13 Excavations adjacent to adjoining

2. Seven and a half tons per acre per [year] where silt, S|By0perty_ (1) Notice. Any person making or causing an
clay loam or silt loam textures are exposed. excavationwhich may dfect the lateral soil support of adjoining
~(b) A reduction of at least 80% of the potential sediment loggtopertyor buildings shall provide at least 30 days writtetice
in storm water rundfirom thesite on an average annual basis a® all owners of adjoining buildings of the intention to excavate.
compared with no sediment erosioncontrols for the site when The notice shall state that adjoining buildings may recopéena
the land disturbing construction activity involves one or moraentprotection.

acres. ) _ _ (a) Exception. The 30-dayime limit for written notification
(c) A reduction of at least 40% of tipetential sediment load may be waived if such waiver is signed by the owner(s) of the
in storm water rundfirom the site on an average annual basis asdjoining properties.

comparedwith no sediment or erosion controls for the giteere (2) RESPONSIBILITY FOR UNDERPINNING AND FOUNDATION
lessthan one acre of land disturbing construction activity is trensions. (a) Excavations less than 12 feet in depththe
occur. excavationis made to a depth of 12 feet or less below grie,

fonote: See appendix for further explanatory material regarding compliance solyersonmaking or causing the excavation shall not be responsible
: . . . for any necessary underpinning or extension of the foundations of
(4) SoiLLossanaLysis. Potential soil losshall be determined 5y adjoining buildings.
usingan engineer analytical modeling acceptabléne depart (b) Excavations grater than 12 feet in deptlif the excavation
ment. is made toa depth in excess of 12 feet below grade, the owner(s)

Note: The Revised Universal Soil Loss Equation Il is an example ateeptable A i .
modelto determine soil loss. a pie ateep of adjoining buildings shall be responsilflr any necessary

(5) MonIToRrING. (a) The owneor ownefs agent shall check underpinningor extensiorof the foundations of their buildings to
the erosion and sediment control practicestiamtenanceeeds & depth of 12 fedielow grade. The person making or causing the

atall the following intervals until the site is stabilized: excavatiorshallbe responsible for any underpinning or extension
| 9 KL of foundations below the depth of 12 feet below grade.
1. Atleast wee y History: Cr. RegisterNovember1979, No. 287, &f6-1-80.

2. Within 24 hours after a rainfatbvent of 0.5 inches or
greater. A rainfall event shall be considered to be the total amount Comm 21.14 Excavations for footings and founda -

of rainfall recorded in any continuous 24 hour period. tions. (1) EXCAVATIONS BELOW FOOTINGSAND FOUNDATIONS. NO
3. At all intervals cited on the erosion and sediment contrékcavation shall be made below the footing and foundation unless
plan. provisionsare taken to prevent the collapsetioé footing or

(b) The owner or ownés agent shall maintain a monitoringfoundation. _
recordwhen the land disturbing construction activity involves one (2) EXCAvATIONS FORFOOTINGS. All footings shall be located
or more acres. on undisturbed or compacted solil, free ajamic material, unless

(c) The monitoring record shall contain at least the followinf'€ footings are reinforced to bridge poor soil conditions.
information: History: Cr. RegisterNovember1979, No. 287, &f6-1-80.

1. The condition of the erosion asddiment control practices Subchapter IV — Footings
atthe intervals specified under péa).

2. A description of the maintenance condudiedepair or Comm 21.15 Footings. (1) GENERAL. (@) The dwelling
replaceerosion and sediment control practices. andattached structures, such as decks and garstygbbe sup
(6) MAINTENANCE. (a) 1. Except asrovided in subd. 3., bf portedon a structural system designed to transmidt safely dis
site sediment deposition resulting fratime failure of an erosion tributethe loads to the soil.
or sediment control practice shall be cleanedythe end of the  (b) The loads for determining the footing size shall include the
nextday weightof the live load, roof, walls, floors, pier or column, plus the
Note: Contact the Department of Natural Resources before attempting to clearvwgight of the structural system and the soil over the footing.

anysediment deposited or discgad into the waters of the state. . (c) Footings shall bsized to not exceed the allowable material
2. Except as provided in subd. 3.f-gfite soil deposition, gtresses.

resultingfrom construction activitythat creates a nuisanskeall (d) Th . .
e bearing area shall be at least equal to the area required
be cleaned up b.y the end of the work.day . . to transfer the loads to the supporting soil without exceeding the
3. A municipality may enact more stringergquirements hearing capacity of the soil.
\r,\?gidlngcleanup of soil or sediment deposition onto public (e) Structures supported on floating slabs or similar shallow
yS. . . foundationsmay notbe physically attached to structures that are
(b) 1. Except as required in subd. 2., the owner or d&nesypportechy footings that extend below the frost line unless an

agent shall complete repair or replacement of erosion and seghlationjoint is used between tisructures. This isolation shall
mentcontrol practices as necessary within 48 hours of an interégendfor the full height of the structure.

specifiedunder sub. (5). ) _ _ (2) SzE aND TYPE. Unless designed by structural analysis,
2. When the failure of erosion or sediment control practicg@reinforcedconcrete footings shail comply with the following

resultsin an immediate threat of sediment entering pugiwers requirements:

or the waters of the state, procedures shall be implemented imme(a) Continuous footings The minimum width of théooting

d'ﬁﬁi}’g;iﬁ&;g f';??dgﬁ; Lgsaﬁ;f})?;'ﬁginal on each side of the foundation wall shall measure at least 4 inches
History: Cr RegisterSeptember1992, No. 441, &f12-1-92: am(1) (b), Regis wider than the wall. The footing depth shall be at least 8 inches
ter, November 1995, No. 479, &f12-1-95 am. (1) (a), renum. (1) (b) to () to be NOMINal. Footing placed in unstable soil shall be formemhtels
(1) (c) to (Hand am. (c), (1) (b), RegisterFebruary1997, No. 494, f3-1-97; may be used in place of continuous footings when there is a
CR02-077: cr(4) Register May 2003 No. 569f.e8-1-03; CR 05-13: t and recr  changein footing elevation.
RegisterDecember 2006 No. 612fe4-1-07. Note: Unstable soil includes soils that are unable to support themselves at a 90
degreeangle for the full depth of the footing.
Comm 21.126 Storm water management. Storm (b) Column or pier footing.1. The minimum width and length
water management practices shall be employed in accordamdecolumn or pier footings shall measwaeleast 2 feet by 2 feet.
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2. The minimum depth of column or pier footings shall mea 3. Provisions shalbe taken to prevent water from collecting
sureat least 12 inches nominal. anywherealong the foundation.

(c) Trench footings.Footings poured integrally with the wall Note: See Appendix for further information. . .
. ) . P . History: Cr. RegisterNovember1979, No. 287, €f6—-1-80; am. (intro.), Regis
may be used when soil conditions permit. The minimum W|dqér, February1985, No. 350, &f3-1-85; renum(intro.) and (1) to be (1) and (2) and

shallbe at least 8 inches nominal. am.(2) (d), cr (2) (e), Registedanuary1989, No. 397, &2-1-89; am. (1), Register

d) Chimnev and feplace footings.Footing for chimnevys or November,1995, No. 479, & 12-1-95; correctioin (2) (e) made under s. 13.93
fi ( |) h I)Il t dp tl t 4 9 h 9 h sid f){h 2m) (b) 7., Stats., Registévlarch, 2001, N0o543;CR 08-043: r and recr. Register
ireplaces shall extend at least 4 inches on each side of the chf}ich 2009 No. 639, eff. 4-1-09.

ney or fireplace. The minimum depth shall measure at least 12

inchesnominal. Comm 21.17 Drain tiles. (1) DETERMINATION OF NEED.
(e) Floating slabs. Any dwelling supported on a floating slab(2) New construction.1. Except as provided under sub. (2), a
on grade shall be designed through structural analysis. completedrain tile or pipe system shall be installed arotirel

(f) Deck footings.Decks attached to dwellings and detachd@undation of dwellingsinderconstruction where groundwater
deckswhich serve an exit shall be supported on a structural systgfigursabove the bottom of the footing. o
designedto transmit and safely distribute the loddsthe soil. 2. For the purposes of this section, a complete drain tile or
Footingsshallbe sized to not exceed the allowable material-stre@ipe system includes all of the following:
ses. The bearing area shall be at least equal to the area requireda. The drain tile or pipe installed inside and outside the
to transfer the loads to the supporting soil without exceeding tfeaindation,except as allowed under s. Comm 21.17@3)L. b.
bearing values of the soil. b. Bleeders connecting the inside tile or pipe to the outside tile

(3) SoiL-BEARING cAPACITY. No footing or foundation shall be or pipe.
placedon soil with a bearing capacity of less than 2,000 pounds ¢ Tpe sump pit or crock.
persquare foot unleshe footing or foundation has been designed d. The disch .
throughstructural analysis. The soil-bearing values of common ¢- ' N€ dISCN&E piping.

soilsmay be determined through soil identification. e. A pump or other means of disajiag water to grade.

~ Note: The department will accept the soil-bearing values for the types of soil (b) Optional systemsl. If a complete drain tiler pipe system

listedin the following table: is not required by natural conditions under. jgay or by a muniei
Type of soil pse  Pality orregistered UDC inspection ageneypartial drain tile or

pipe system may be installed.

1. Wet, soft clay; very loose silt; silty clay . . .................. 2,000 . . . L
2. Loose, fine :and'rymedium cla 'tlil)oseysand clay sails. 2,000 2. I_:OI’ the purposes of th_IS sectlon, a partial dral-n tIh-Bpl_H
- 0096, 1Ine sand, medium ciay, Y clay saiis. . ... ... ’ systemincludes a means of dischjarg water from the tile or pipe
3. Stiff clay; firm inoganic silt . ... ... 3000 andmay include any of the other elements under (@a2.
4. Medium (firm) sand; loose sandy gravel; firm sandy clay soils; Note: Means of dischaing water include a sump pit, a crock or natunehns
harddryclay .. ... ... 4,000 of drainage to daylight.
5. Dense sand and gravel; very compact mixture of skyd and (2) OpTIONAL sysTEMs. (@) New construction.1. Fornew
Oravel . ..o 6,000  dwelling construction, a municipality or registered UDC inspec
6. ROCK. o o oo 12,000 tion agency may determine the soil types and natural or seasonal
(a) Minimum soil-bearing valueslf the soil located directly ig:]srcr)gggi\;ve%teﬂevels for which a complete drain tile or pipe system

undera footing or foundatioroverlies a layer of soil having a

smallerallowable bearing value, the smaller soil-bearing value 2: For new dwelling construction, municipality may not
shallbe used. enactrequirements for other than completain tile or pipe sys

' . . . . tems.
(b) Unprepaed fill material, oganic material. No footing or . - . .
foundation shall be placed upanpreparedill material, oganic (b) Alterations to an existing dwelling=or analteration to an

soil, alluvial soil or mud unless the load will be supported. Whef{iSting dwelllqgtco(;/er_edt_lby this code,ta municipality nregt
requestedsoil data shall be provided. requiréa compiete drain tile or pipe system. _ o

Note: The decomposition of ganic material in landiill sites established foe (c) Partial systems Municipalities may allow partial drain tile
disposalbf omganic wastes may produce odorous, t@xid explosive concentrations Qr pipe systems for newwellmgs under construction or existing
of gas which may seep into buildings through storm sewers and similagtmdet dwellings
utilities unless provisions are taken to release the gases to the atmosphere. i

History: Cr. RegisterNovember1979, No. 287, &f6-1-80; am. (1) (a), Regis (3) MATERIAL  AND  INSTALLATION ~ REQUIREMENTS FOR
ter, January1989, No. 397, &2-1-89; cr (1) (f), RegisterMarch, 1992, No. 435, REQUIREDSYSTEMS. (a) General. Complete drain tile or pipe sys
(eg ‘gelg‘igér&"aﬁc(&)2(3)6fﬁ*&stﬁg@gﬁ%{ﬁ?gh%%ﬂ%_ﬂ%ﬁr‘nl‘(%?éoa?‘-(g) temsrequired by natural conditions under sub. (1) (a) or by a
and (2) to be (1), (2) and (3) and am. (1), (2) (b) and (). &) (€) RegisteMarch ~ Municipality or registered UDC inspection agency shall comply
2009No. 639, eff. 4-1-09. with the requirements of this subsection.

] (b) Basement floor slabsThe basement slab shall be placed
Comm 21.16 Frost protection. (1) GENERAL. (&) onat least 4 inches of clean graded sand, gravel or crushed stone.

Except as allowed under sub. (2), footings and foundations, ¢y Manufactued drainage systemdvianufactured drainage
including those for ramps and stoops, shallpeeced below the a}gtemsnot meeting the requirements of this section shall be sub
frost penetration level or at least 48 inches below adjacent gragited to the departmefdr review and approval prior to installa
whicheveris deeper tion.

(b) Footings may not be placed on frozen material. (d) Drain tile or pipe installation. Drain tile or pipe used for
(2) ExcepTioNs. (a) Frost protected shallow foundations shafbundation drainage shall comply with the following require
be designed iraccordance with ASCE-32 as adopted abl&@ ments:
Comm20.24-5. 1. a. Except as allowed under subd. 1. b., the top of the tile
_(b) Portions of footings or foundations located directly undex pipe shall be at or below the top of the footing.
window areaways do not require frost protectwovided the rest b Where the top of the footing is more than 4 inches below
of the foundation is protected in accordance with this section.the hottom of the floor slab, tile or pipe is required on the interior

(c) Footings and foundations may bear directly on bedrock lessthe foundation only and it shall be pladgidectly under the
than48 inches below adjacent grade provided all of the followirfghor.

conditionsare met. Note: This situation will commonly occur with a walk—out basement.
1. The rock shall be cleaned of all earth prior to placement. 2. Drain tile or pipe shalhave an inside diameter of at least
2. All clay in crevices of the rock shall be removed to the levalinches.
of frost penetration or to 1.5 times the width of the rock crevice, 3. Drain tile or pipeshall have open seams, joints or perora
whichever is less. tionsto allow water to enter
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27 DEPARTMENT OF COMMERCE Comm 21.18

4. Where individual tiles are used, they shalldid with /g Marcgbl_Q%Z,é\l)O(a ‘)13“‘5, Sg;;&g;-cﬁng ggfrﬁ%\l%gi;z&é#azuf%ll??é%g- ggf gn
inch open joints. Joints between tiles shall be covered with a stﬁﬁ(b) l’_”" @) () Land (3? (a) Register November 2004 No. 587 1efl-05:CR
of asphalt or tar impregnated felt. 08-043: am. (1) (a) 2. and (b) 2.enum. (3) (d) 1. to 4., 5. and 6. to be (3) (d) 2.

5. The tile or p|pe shall be p|aced upon at least 2 inchestef.. 6. a. and 7., cr(3) (d) 1., 6. b. and c. Register Mah 2009 No. 639, eff.
coarseaggregate and shall be covered on the top and the side fad=0%
ing away from the dwelling with at least 12 incloésoarse aggre
gatethat meets all of the following criteria:

a. 100% of the aggregate shall pass a 1-inch sieve.

SubchapterV — Foundations

Comm 21.18 Foundations. (1) GENERAL. (a) Design.

b. 90-100% of the aggregate shall pags-anch sieve. Foundationwalls shall be designezhd constructed to support the
c. 0-55% of the aggregate shall pa8g-nch sieve. verticalloads of the dwelling, lateral soil pressure, and other loads
d. 0-5% of the aggregate shall pass a #8 sieve. without exceeding the allowable stresses of the materials of which
Note: A #8 sieve has square openings of 2.36 mm or 0.09 inch. the foundations are constructed.
Note: These specifications encompass aggregate sizes #6 and #67 per ASTM star(b) Lateral support at baseLateraIsupport such as floor slabs
dardC 33. Of the two sizes, #6 is coarser or framing shall be provided at the base of foundation walls.

6. a. Bleeder tiles or pipes shall be provided at no more than
8-footintervals to connect the exterior drain tile or pipe to thgt
interior drain tile or pipe.

b. Bleeder tiles or pipes shall have a minimum interior d‘iamﬁnalysis

terof 3D|_nches. . f the bleeders i ired if the-i 3. Anchor bolts. a. Structural steel anchor baltdeast
¢. Direct connection of the bleeders is not required If the-Intgfeh in diameterembedded at least 7 inches into the [concrete or]

sectionof the bleeder with the tile or pipe is covered with a mengroyted masonry with a maximum spacing of 72 inctesl
braneor fabric that prevents soil and fines from entering the Sgﬂ%catedwithin 18 inches of wall corners.

tem. L . o b. A properly sized nut and washer shall be tightened on each
7. The drain tiles or pipe that lead from the footing tilehé polt to the plate or sill.

sump pit shall béaid at a grade of at lealinch per footleading c. When vertical-reinforcing steel is provided in masonry

to the sump pit. The remaining drain tiles or pipe shall be level(%nstruction . . :
; : : as required under sub. (3), the location requirements
gradeddownward to the line leading to the sump pit. undersubd. 3. a. shall bmodified as necessary so anchor bolts are

(e) Dtraén ttiLe or pipe o!itschage. 1. Drain tiles or pipe shall be 3 cedin the same core as the reinforcement without exceeding
connectedo the sump pit. thelimits of subd. 3. a.

. u‘izl em?ths;mlﬁ)mpit shall disctge to naturalgrade or be 4. Other mechanical fasteners. a. Mechanical fasteners used
quipp I oth pump. ¢ drain tile di hall be i in accordance with the manufactusstesting and listing.
3. All otheraspects of drain tile disctygr shall be in accord b. When vertical-reinforcing steel is provided in masonry

ancewith the uniform plumbing code, chs. Comm 8210 87. ., ns4r ctionas required under sub. (3), the location requirements

Note: The following is a reprint of a pertinent section of the plumbing code: e
Comm 82.36 (8) SUMPSAND PUMPS. (a) Sumps.1. ‘General.” All storm building undersubd. 4. a. shall be modified as necessary so the fasteners

subdrainsshall dischage into a sump, the contents of whidall be automatically areplaced in thesame core as the reinforcement without exceed
lifted and dischayed, dispersed or used in accordance with sub. (4). ing the limits of subd. 4. a.

2. ‘Construction and installation’. a. Except as provided in subd. 2. c. and d., an (d) Floor framing 1. Floor framing shall be fastened to the
géfgécgst%n:ﬁsgﬁlrlnrﬁve rim extending at least one inch above the floor |mmed|ate|§i“ plate by one of the foIIowing methods:
b. A sump shall have a removable cover ofisight strength for anticipated loads. a. Mechanical fasteners used in accordance \tfit&

c. Where a sump is installed in an exterior meter pit or elevator pit, the rim mayanufacturer’sesting and listing.

(c) Lateral support at top.Lateral support shall be provided
the top of the foundation walls by one of the following:

2. Structural analysis. A system designed through structural

be level with the floor : ;
d. When a sump is provided with an airtight, solid cover b. In accordance V\_"th structural analySIS_' .
3. ‘Location’. All sumps installed for the purpose of receiving clearwgteund c. In accordance witthe fastener table printed in the appen

wateror stormwater s_haDe separated from water weI_Is by the_applicable separatighix to this code.
distances contained in chs. NRL&ind 812, oasotherwise permitted by the depart  Note: Per s. Comm 21.22 (1), sill plates are not required on foundation walls of
mentof natural resources. ) ) pouredconcrete or on masonry walls with mortar— or grout-filled cores or on
Note: See Appendix A-82.3(L1) (d) for material reprinted from s.NR 812.08. masonrywalls with a solid block top course.
4. 'Size’. Except as recommended by the pump manufactheesize of each 2. a. Where the floor framing is parallel to the foundation

ngsg?tltlolﬁ g%g”;g”iﬁ;;“:s“iﬁ%g;ﬁés in diameter at the tapclids in diameter | “splid blocking or bridging shall be installed in at least the

(b) Pumps. 1. ‘Size.” The pump shall be of a capacity appropriate for the-antidirst adjacent joist space at a spacing of no more than 32 inches on
pateduse. center.

chgbléeéﬁ;sgz%glfit)p;nig;t ;I-e(‘j"’hefe a pump disches into a storm drain system,a |, Blocking and bridging shall be the same degsththe joist.
b. The minimurdiameter dischae piping shall be based on the design flow rate - Fastening of the blocking or bridging shall be in accordance
of the pump and a minimum velocity of one foot/second. with structural analysis or the fastener table printed iragmen
. I;istoryi 9%5 Rﬁgis:taeérglo‘;/f%mjt-)eg%g?g, Ndo. 28(7:%)(3{6)—]:%—80; dr ?E)d rRecht:g‘iﬂster dix to this code.
epruary, , NO. i —1—-89; Irana recr a) 3. an , RegIS ay, . :
1988,No. 389, o 6-1-88; am. (2) (), Registelanuary1989, No. 397, éf2-1-g9; . (€) Soil lateral load. Unless designed through structural analy
r. and recr(4) (c) 3., Registeugust, 1991, No. 428,feB-1-91; cr (5), Register ~ SiS, SOIl lateral loads shall be determined froable 21.18-A.
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Comm 21.18 WISCONSINADMINISTRATIVE CODE 28
TABLE 21.18-A TABLE 21.18-B
SOIL LATERAL LOAD CONCRETE WALL THICKNESSES
Design Maximum Height of Unbal-
Lateral Soil Nominal anced Filll for Material of
» . Load? PSF Thickness Wall Being Supported
o . ] Unified Soil  per Foot of Type of Concrete (inches) (Wood frame — feet)
Description of Backfill Material © Classification Depth 3000 o5 5 5

Well graded, clean gravels; gravel-sand mixes ~GW 30 Unreir?fsc;rced concrete 10 9
Poorly graded clean gravels; gravel-sand GP 3¢ 122 10

mixes 14 115
Silty gravels, poorly graded gravel-sand GM 406 lUnbalancedill is the difference in elevation betwegime outside grade and the

mixes basementloor.
Clayey gravels, poorly graded gravel-and- GC 45 2The maximum height of unbalanced fill for a 12-inch thick plain concrete wall

clay mixes may be increased to 12 feet provided the wall is constructed of concrete with a
Well-graded, clean sands; gravelly sand mixes ~ SW 3¢ minimum compressive value of 6,000 psi at 28 days.
Poorly graded clean sands; sand—gravel mixes ~ SP 36 (3) MASONRY FOUNDATION WALLS. (@) DampprOOflng-_ 1
Silty sands, poorly graded sand-silt mixes SM 45 Exceptas allowed under subd. 3., masonry block foundation walls
Sand-silt clay mix with plastic fines SM=SC 45 shallbe coated with a layer of minimuia—inch thick type M or
Clayey sands, poorly graded sand-clay mixes ~ SC 60 fS pqrtlandfpgnp]elzjt mo(rjtar ang on the exterior of the wall from
Inorganic silts and clayey silts ML 45d ooting to finished grade. )
Mixture of inoiganic silt and clay ML=CL 60d 2. Masonry foundation walls shall be damp-proofed by
Inorganic clays of low to medium plasticity CL 604 applying FO the Qgterlor surfacef th_e portland (_:ement fng
Organic silts and silt clays, low plasticity oL b from fpotlng to finished gradey continuous coating of one of the

. . o " following:

Inorganic clayey silts, elastic silts MH 60 . . . . .
Inorganic clays of high plasticity CH b a. A bituminous coating applied in accordance witie
Organic clays and silty clays OH b manufacturer’'snstructions.

aDesignlateral soil loads are given for moist conditions for the specified soils at ~ B. Acrylic—-modified cement applied at a minimum rate of 3
their optimum densities. Actual field conditions shall govern. Sugeakor sat
uratedsoil pressures shall include the weight ofltheyant soil plus the hydro pounds per squar§ _yard' . .
staticloads. c. A layer of minimunt/g—inch thick structural surface bond
bUnsuitable as backfill material. ing material labeled as complying with ASTM C887.

CFor relatively rigid walls, as when bracég floors, the design lateral soil load Note: The ASTM C887 standard is entitled, “Standard Specification for-Pack
shallbe increased for sand and graygk soils to 60 psf per foot of depth. Base aged,Dry, Combined Materials for Surface Bonding Motar
mentwalls extending natnore than 8 feet below grade and supporting flexible . . . .
floor systems are not considered relatively rigid walls. d. A waterproofing treatment applied in accordance with the
dFor relatively rigid walls, as whebraced by floors, the design lateral load shall be Manufacturer’snstructions.
increasedor silt and clay type soils to 100 psf per foot of depth. Basement walls ; : :
extendingnot more than 8 feet below grade and supporting flexible floor systems 3 a. Paglng of maso_nry b|O_Ck _found_atlon Wal_ls IS not
arenot considered relatively rigid walls. requiredwhere a dampproofingaterial is sufciently flexible to

eSoil classes are in accordance with the Unified Soil Classification System, ASTNPE listed or designed for direct application to masonry block.
D2487,and design lateral loads are for moist soil conditions without hydrostatic b. Paging of masonry block foundation walls is not required

pressure. o ; .
(2) CONCRETE FOUNDATION waLLS. (a) General structural wherea layer of minimunys—inch thick structural surface bond

requirements. Except as provided in paf), unless designed ing materia_l labeled as complying with ASTM C887 is ufmd
throughstructural analysishe minimum thickness of concretedampproofing.

foundationwalls shall be determined fronalile 21.18-B, buh (b) Structural equirements.Unless designed through struc
”ho_ <I:(ase Sf}alrllthe tnlpkness of the foundation walksthan the 5| analysis, the masonry foundation walls shall be constructed
thicknessof the wall it supports. in accordance with ACI 530.1 and the following requirements:

(b) Equalized loading.A 6-inch nominalvall thickness may 1 The mini hick i inf d found
beused provided the fill on one sidéthe wall is within 12 inches 1. The minimum thickness of unreinforced masonry founda
vertically of the fill on the other side of the wall. tion walls shall be determined byble 21.18-C, buh no case

Note: See s. Comm 21.15 (1) (c) for trench footing requirements. shallthethickness be less than the thickness of the wall it supports.
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29 DEPARTMENT OF COMMERCE Comm 21.18
TABLE 21.18-C TABLE 21.18-fcd
PLAIN MASONRY FOUNDATION WALLSd 100R 12 IN. REINFORCED MASONRY FOUNDATION WALLS
Minimum nominal wall thickness (inches) WHERE d = 6.75 in®
Soil classes and lateral soil logd(psf per foot Vertical reinforcement
below exterior grade Soil classes and lateral soil loati(psf per foot
below exterior grade
Depth of SC, MH, Maxi- grade)

Maximum | unbalanced GM, GC, ML-CL and mum GM, GC, SM, | SC, MH, ML-
Wall backfill GW, GP, SW | SM, SM-SC | inorganic CL wall Heightof | GW,GP,SW | SM-SCand | CL and inor-
Height height and SP soils | and ML soils soils Height | unbalanced and SP soils ML soils ganic CL soils

(ft=in) (f0 30 45 50 (fmin) | backiill (ft) 30 45 60
7-8 4 (or less) 8 8 8 7-8 4 (orless) | #4at56 o.c. | #4at56 o.c. | #4at56 o.c.
5 8 10 10 5 #4 at56 o.c. | #4at56 o.c. | #4at56 o.c.
6 10 12 10 (solid?) 6 #4 at56 o.c. | #4at48 o.c. | #4at40 o.c.
7 12 10 (solic?) 12 (solic?) 7 #4at56 oc. | #5at56 oc. | #5at4d o.c.
8-4 4 (or less) 8 8 8 8-4 4 (orless) | #4at56 o.c. | #4at56 o.c. | #4at56 o.c.
5 8 10 12 " 5 #4at56 oc. | #4at56 o.c. | #4at4€ oc.
6 10 12 i 12 (solic?) 6 #4at56 o.c. | #4at48 oc. | #5at56 o.c.
7 12 d> 12 (soli d)) Note ¢ 7 #4at48 oc. | #4at32 oc. | #6at56 o.c.
8 10 (solic?) 12 (solic®) Note ¢ 8 #5at56 o.c. | #5at40 oc. | #7 at56 o.c.

9-1 4 (or less) 8 8 8

‘g 182 ig 12 églid)) 9-1 4 (orless) | #4at56 o.c. | #4 at56 o.c. | #4 at56 o.c.
7 12 (solidp) 12 (solid?) Note ¢ 5 #4 at56 o.c. | #4at56 o.c. | #4 at48 o.c.
8 12 (solidh) Note ¢ Note o 6 #4 at56 o.c. | #4at40 o.c. | #4at32 o.c.
9 Note ¢ Note ¢ Note o 7 #4 at40 o.c. | #5at48 o.c. | #6at48 o.c.
8 #4 at32 o.c. | #6at48 o.c. | #4at 16 o.c.
aFor design laterd soils, see s Comm 21.18 (1) (e). Soil classe ae in accordance 9 #5at40 o.c. | #6at40 o.c. | #7 at40 o.c.

with the Unified Soil Classification Systen and designlater4 soil loads ae for
moistoil conditiors without hydrostate pressure.

b Solid grouted hollow units.

¢ An analysis in compliance with ACI 530 or reinforcement in accordance with
Table21.18-D, 21.18-E or 21.18-F is required. Comm 21.18 (3) (b)

d L .
Mortarshe'lll be Ype M or S and masonry shall be laid |r'1 running bc.Jnd. ¢ For alternative reinforcement, see s. Comm 21.18 (3) (b).
2. Reinforced masonry walls shall be reinforced in accord® Mortar shall be #ipe M or S and masonry shall be laid in running bond.
ance with the requirements of ables 21.18-D, 21.18-E or € The specified locatioof the reinforcement shall equal or exceed tfiectte
21.18—F._Vertica| reinforcement s_haII be_ provided on e_ach side g;eeg:glcsatﬂa?ec%fg%crgema:#tr.ed from the face of the soil side of the wall to the center
any opening and at intervals indicated in the appropriate table.

TABLE 21.18-DP:c.d

8,10 OR 12 IN. REINFORCED MASONRY FOUNDATION WALLS
WHERE d >5in®

aFordesign lateral soil loads, see s. Comm 21.18 (1) (e). Soil classes are in accord
ance with theJnified Soil Classification System and design lateral soil loads are
for moist soil conditions without hydrostatic pressure.

Provisions for this table are based on construction requirements specified in s.

TABLE 21.18-p.cd

12 IN. REINFORCED MASONRY FOUNDATION WALLS WHERE d >
8.75in&

Vertical reinforcement Vertical reinforcement
Soil classesba:wd lateral soil Io(zftj(psf per foot Soil classes and lateral soil loati(psf per foot
elow exterior grade) below exterior grade)
Max- M, GC, SM, | MLoCL an SC, MH
, , , | ML-CL and Maxi- ) ,
nvﬁ\l,%w Heightof | GW,GR SW | SM-SCand | inorganic CL mum GM, GC, SM, | ML-CL and
Height | unbalanced | and SP soils ML soils soils Wall Height of | GW,GP. SW | SM-SCand | inorganic CL
(fuin) | backfill (ft) 30 45 60 Height | unbalanced | and 28 soils ML4SSOIIS sggs
7-8 4 (orless) | #4at48 o.c. | #4at48 o.c. | #4at48 o.c. (ft=in) backdil (ft)
5 #4 at 48 o.c. | #4 at 48 o.c. #4 at 40 o.c. 7-8 4 (orless) | #4at72 o.c. | #4at72 o.c. | #4at72 o.c.
6 #4 at 48 o.c. | #5at48 o.c. | #5at 40 o.c. 5 #4at72 o.c. | #4at72 o.c. | #4at72 o.c.
7 #4 at40 o.c. | #5at40 o.c. | #6 at 48 o.c. 6 #4 at 7% oc. | #4at Gg’ oc. | #4at 4g o.c.
7 #4at72 o.c. | #4at48 o.c. | #5at56 o.c.
8-4 4 (orless) | #4at48 oc. | #4at48 o.c. | #4at48 o.c. a oc a oc a oc
5 #4at48 o.c. | #4at48 o.c. | #4at40 o.c. 8-4 4 (orless) | #4at72 o.c. | #4at72 o.c. | #4at72 o.c.
6 #4 at 48 o.c. | #5at48 o.c. | #5at40 o.c. 5 #4at72 o.c. | #4at72 o.c. | #4at72 o.c.
7 #5at48 o.c. | #6at48 o.c. | #6at40 o.c. 6 #4 at72 o.c. | #4at56 o.c. | #5at72 o.c.
8 #5at40 o.c. | #6at40 o.c. | #7 at40 o.c. 7 #4 at64 o.c. | #5at64 o.c. | #4at32 o.c.
8 #4 at 48 o.c. | #4at32 o.c. | #5at40 o.c.
9-1 4 (orless) | #4at48 o.c. | #4at48 o.c. | #4at48 o.c. 9-1 4 (orless) | #4at72 o.c. | #4at72 o.c. | #4at72 o.c.
5 #4 at48 o.c. | #4at48 o.c. | #5at48 o.c. 5 #4at72 o.c. | #4at72 o.c. | #4at64 o.c.
6 #4 at 48 o.c. | #5at48 o.c. | #6at48 o.c. 6 #4 at72 o.c. | #4at56 o.c. | #5at64 o.c.
7 #5at48 o.c. | #6at48 o.c. | #7 at48 o.c. 7 #4 at56 o.c. | #4at40 o.c. | #6 at64 o.c.
8 #5at40 o.c. | #7 at48 o.c. | #8at48 o.c. 8 #4 at 40 o.c. | #6at64 o.c. | #6 at48 o.c.
9 #6 at40 o.c. | #8at48 o.c. | #8at3Z2 o.c. 9 #5at56 o.c. | #7at72 o.c. | #6at40 o.c.

2For design lateral soil loads, see s. Comm 21.18 (1) (e). Soil classes are in accor@For design lateral soil loads, see s. Comm 21.18 (1) (e). Soil classes are in accord
ance with théJnified Soil Classification System and design lateral soil loads are  ance with théJnified Soil Classification System and design lateral soil loads are
for moist soil conditions without hydrostatic pressure. for moist soil conditions without hydrostatic pressure.

b provisions for this table are based on construction requirements specified in 2 Provisions for this table are based on construction requirements specified in s.
Comm 21.18 (3) (b). Comm 21.18 (3) (b).

¢ For alternative reinforcement, see s. Comm 21.18 (3) (b). ¢ For alternative reinforcement, see s. Comm 21.18 (3) (b).

d Mortar shall be fpe M or S and masonry shall be laid in running bond. d Mortar shall be fpe M or S and masonry shall be laid in running bond.

€ The specified locationf the reinforcement shall equal or exceed tiecéfe € The specified locationf the reinforcement shall equal or exceed tifecéfe
depthdistance, d, measured from the face of the soil side of the wall to the center depthdistance, d, measured from the face of the soil side of the wall to the center
of vertical reinforcement. of vertical reinforcement.
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Comm 21.18 WISCONSINADMINISTRATIVE CODE 30

3. \ertical reinforcement shall have a minimum yisfcength ~ Note: See s. Comm 82.34 for floor drain requirements.
of 60.000 pSi History: Cr. RegisterNovember1995, No. 479, &f12-1-95; CR 02-077: and
’ e X . . recr.(2) Register May 2003 No. 569fe8-1-03.
4. Solid—grouted hollow units or cores containing vertical

reinforcementshall be filledwith masonry grout that complies Comm 21.205 Wood floors in contact with the

with ASTM C 476, . . ground. Wood floors in contact with the ground shall comply
5. In lieu of the reinforcement provisions ailes 21.18-D, \yjth the requirements under s. Comm 21.18 (4).

21.18-Eand 21.18-Falternativereinforcing bar size and spacing nistory: Cr. RegisterJanuary1989, No. 397, &2-1-89;am. RegisterJanuary

having an equivalent cross—sectional area or reinforcement peg9, No. 517, &2-1-99; correction made under s.13.93 (2m) (b) 7., Stats.-Regis

linearfoot of wall is permitted, provided the spacing of the-reir%eh March, 2001, No. 543; CR 02-077and recrRegister May 2003 No. 569 fef

forcementdoes not exceef inches and reinforcing bar size doe 103,

notexceed No. 1L

6. The depth below grade, wall height and reinforcement €OmMmM 21.21 Precast concrete floors. ~ Precast con
spacingmay exceed thenaximum values indicated inables cretefloors shall be designed through structural analysis, or load
21.18-D,21.18-E and 21.18-F only if the design is based dgPlesfurnished by the precast product fabricateay be used,
structurallanalysis providedthe load tables were developed using structural analysis

' . . r load testing.

(4) WoobrounDATIONs. Wood foundations shall be_deS|gnedo History: Cr. RegisterNovember1979, No. 287, &f6-1-80; rand recrRegister
andconstructed in accordance with the standaopted in @ble  March, 1992, No. 435, &f4-1-92.
20.24-2.

Note: The department will accept Permanermtdd/ Foundations Design and Gon ;
structionGuide published by the Southern Forest Products Association through {Recomm 21.22 WOOC_i frame floors. Unless deSIQnEd .
SoutherrPine Council, as complying with this standard. The DesigrCamtrue roughstructural analysis, wood frame floors shall comply with
tion Guide requires a 3.5 inch thick floor slab if a poured concrete floor slab is usthie following requirements:

History: Cr. RegisterNovember1979, No. 287, &/6—1-80; am. (3) (intro), Reg [
ister, February 1985,No. 350, ef 3-1-85; cr(2) (c) to (e),.rand recrTables C and . (1) FLOOR JOISTS. (a) General. 1 Floor Joists S.ha”. comply
D, r. (3) (a) 2., renum. (3) (a) 1. to be (a), Regislanuary1989, No. 397, &  With the structural requiremerasid live load determination under
2—1—89(;3)rr&.d§intrg.)(, ()Zt) (tl)))(B()ng() ?nd (‘jﬁt()clg 2}%.18—5!, crEabllggél.%\?,.rgZa)s(cﬁ)e,f s.Comm 21.02.
renum. and (e) to be c) an , Registdarch, , No. , . i ign i i
4-1-92renum. (1) to (3) to be (2) to (4), and &8).(b), (4) (intro.) and (b),able NO;' ?;ehAppe’t‘a'x for .dets'g”;”fo”gl‘a“on' . el 1 g
21.18-Ar. (intro.) and Bble21.18, cr(1), (3) (), RegisteNovember1995, No. . €re the joists of a floor system grarallel 1o, an
479, eff. 12-1-95; am (2), Registefanuary1999, No. 517, &f2-1-99; rand recr  |ocatedbetween bearing walls above and belih joists shall be
(1) (b), (3), Bbles 21.18-C and D, am. (2) (a),Table 21.18-B, renunilable doubled
21.18-Ato be Bble 21.18-B and cf1) (c), (d), Bbles 21.18-A, E and Register . L . .
March2001 No. 543, éf4-1-01;CR 02-077:.r(1) (c) 1., renum(1) (d) to be (1) (b) Floor joists on conate walls. Wherea sill plate is pro

(e),cr. (1) (d), am. (4) (intro.), (b) ancalbles 21.18-A, C and F Register May 2003y/j ioi i
No. 560, el 5-1-05.CR 08-043. am. (1) (d) 2. b. antidbies 21.18-C to For (2) vided for floor joists on poured concrete, ik plates shall be fas

(@) ({itle} and (b) (title), r. and recr. (3) (a) and (4) Register Mach 2009 No. 639, tenedto the foundation. , N
eff. 4-1-09. Note: Section Comm 21.18 (1) (d) requires the floor joists to also be fastened to
thesill plate.
SubchapterVI — Floors (c) Floor joists on masonry walls with a solid top course.
Wherea sill plate is provided for floor joists aolid block top
Comm 21.19 Floor design. Floors shall support all dead coursemasonrythe sillplate shall be fastened to the foundation.

loadsplus the minimum unit live loads as set forth irCsmm (d) Floor joists on masonry walls with open top course.
21.02. The live loads shall be applied to act vertically and Wherethe masonry wall has an open top couasgll plate at least
form|y to each square foo’[ of horizonta| f|00r area. Basemerﬁ§W|de asthe foundation wall shall be fastened to the foundation.
shallbe provided with woodr concrete or similar type floors that 2. Where anchor bolts are used on masonry wétsan open

complywith s. Comm 21.20 or 21.205. top course, the minimum width of an individual piece making up
History: Cr. RegisterNovember1979, No. 287, &f6-1-80; rand rect Regis  the sill plate shall be at least 5.5 inches.
ter,March, 1992, No. 435, £4-1-92. Note: A sill plate can be made of multiple pieces to achieve the full width.

(2) FLoorTRussEs. Metalplate connected wood floor trusses
Comm 21.20 Concrete floors. (1) When concrete shallbe designed in accordance with the Design Specificetions
floors are provided, ththickness of the concrete shall measure afetal Plate Connected Parallel Chord o Trusses and the
least3 inches. National Design Specificatiofor Wood Construction. fTiss
(2) Whena concretdloor is placed in clay soils, a 4-inch thickmembersshall not be cut, bored or notched.
basecourse shall be placed in the subgrade consisting of clean3) Giroers anD BEaMs. (a) Girders and beams shh#
gradedsand, gravel or crushed stone. selectedfrom Table 21.22-A1 or &ble 21.22-A2 or shall be
(3) Whena concrete floor is placed sand or gravel soils, the designedhrough structural analysis.
basecourse may be omitted unless drain tile is installed. If drain (b) Wood girders and beams shiadl fitted at the post or col
tile is installed, the requirements of s. Comm 21.17 shall be mgtan. Adjoining ends shall be fastened to eather to transfer
History: Cr. RegisterNovember1979, No. 287, &f6-1-80,am. Registerdany  hgrizontalloads across the joint. Beams shall also be fastened to

ary, 1989, No. 397, éf2-1-89; rand recrRegister January1999, No. S17efl. - he hosts with framing anchors, angle clips, or equivalent.

(c) Where intermediate beams are used, they shall rest on top

Comm 21.203 Garage floors. (1) MareriaLs. Garage Of the girders; or shall be supported by ledgers or blocks fastened
floors shall be constructed of concrete other noncombustible 0 the sides of the girders; or they may be supported by approved
materialswhich are impermeable to petroleum products. Slagnetalhangers into which the ends of the beams shall be fitted.
on—gradeconcrete garage floors shall be at least 4 inches thick and(d) Lateral restraint for all wood bearsisall be provided at all
placedover at least 4 inches of granular fill. columnsusing a saddle or other approved connection where the
~ Note: Itis not the intent of sub. (1) to require a concrete floor to be sealed to m@d@ammeets one of the following conditions:
it completely impermeable. 1. The beam is not restrained at both ends.

(2) ConricuRrATION. The floor shall be sloped such that water > Theb . thaf.25 inches d . |
is removed in accordance with one of the following: - The beam is more thaft.25 inches deepising actual mea

X . surement.

(a) Water drains toward the overhedabr or to exterior grade ~ note: A saddle supports the beam on the bottom and allows for the through—con

suchthat no damage will be caused to any structural membemettionof fasteners into the side of the beam.

wall covering of the garage or the dwelling. (4) BEARING AND END CONFIGURATION. (@) Sawn lumber 1.
(b) Water drains into an interior floor dratinat complies with ‘Joists.” Wood joists made of sawn lumber shraket the follow
therequirements of ch. Comm 82. ing bearing requirements:
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31 DEPARTMENT OF COMMERCE Comm 21.22

a. Wood joists supported on wood or metal shall have a bear (b) Joist ovehangs parallel to the main floor framing system
ing surface of at least/4-inches measured from the end of thdoistoverhangs that are extensions of, and parallel to, the main
joist. floor framing system may extend beyond the depth of the joist

b. Wood joists supported on masonry or concrete shall ha@hout structural analysis provided they meet all of the following

abearing surface of at least 3 inches measured from the end ofRditions: _ _
joist. 1. The overhang is cantilevered no more than 2 feet beyond

tl&fe outer edge of the supporting wall below it.

2. a. The overhang supports a uniform l¢iadted to the
v“eightof the bearing wall and the tributary roof area above it.
a . The tributary length of the roof area, excluding the eave

havethe ends overlap at least 3 inches and be securely faste :
togetherwith at least two 12d common nails or the ends shall ej(?i?tng;rsegtcl)yngglgvt/han 2 feet greater than the actual length of

butt—jointed or face—jointed and fastened with ties, straps, plates ¢. The eave overhang is no more than 2 feet.

or 50"d‘ blocking. ) , . Note: The tributary length is usually half the span of the joist or rafter

2. ‘Beams and girders.” Beams and girders made of sawn 3 The joist overhang does netipport any concentrated
lumbershall have a bearing surface on their suppor& lefast 3 5,45 For the purposes of this subsection, a framed opening in the
inches parallel to the beam or girder dedat least as wide as they 5| with a rough opening of 4 feet or less shall be considered uni
beamor girder form loading.

o P e e 1 00 & The cantlevsreoetisdoublcs supporing wl
er’s instructions provided those instructions were developed b. The doubled joist length extends inward beyond the inner

throughstructuralanalysis or product testing and are applicabfed9€0f the supporting wall by theame distance as the cantilever
to the configuration. c. The added joist member is secured to the main joist as
(5) NOTCHING AND BORING. Notching and boring of beams orStatedin the nailing schedule in the appendix, under the heading
girdersis prohibitedunless determined through structural analyfor “floor framing, built-up girder and beams, top loaded”.
sis. (c) Joist ovehangs perpendicular to the main floor framing
(a) Notching of floor joists.1. Notches located in the top orSystem.Joist overhangs that are perpendicular to the main floor
bottomof floor joists shall not have a depth exceedigghe depth framing system, or lookoyeists, may extend beyond the depth
of the joist, shall not have a length exceedlgthejoist depth nor  Of the joist without structural analysis provided they meet ahef
belocated in the middi&; of the span of the joist. following conditions: _ _

2. Where floor joists are notched on the ends, the notch shall 1. The joist overhang is cantilevered no more than 2 feet
not exceed/s the depth of the joist. Notches over supports mdigyondthe outer edge of the supporting wall below it. .
extendthe full bearing width of the support. 2. a. Adouble floor joist is used to support the lookout joist.

(b) Boring of floor joists. 1. ‘General.” A hole may not be  b. The doubldloor joist is located a distance of at least 2 times
boredin a floor joist within 2 inches of a notch or another holdghe cantileverlength inward from the outer edge of the supporting
In no case shall the distance between adjacent holes be less walhbelow

c¢. The tail end of a floor joist may not extend past the edge
abeam by more than the depth of the floor joist.

d. Wood floorjoists with ends that intersect over a beam sh

the diameter of the Iger hole. c. Thelookout joists are fastened to the double joist with
2. 'Holes near the edge.” Holes bored in the top or bottorm2etalhangers.

inchesof a joist shall follow the limitations for notching ungber 3. The joist overhang supports no more tleither a non—

(a). bearingwall or a wall thatsupports only a roof which spans no

3. ‘Other holes.” Holes bored in floor joists that moéwithin - morethanthe floor overhang cantilever length plus the eave-over
2 inches of the topr bottom of the joist shall have their diametehang.
limited to Y/3 the depth of the joist. (d) All overhangs longer than the depth of the supporting joist
(c) Engineeed wood poducts. Notching or boring of engire thatdo not meet all ofhe conditions under pgb) or (c) shall be
eredwood products shall be done in accordance with the manufdesignedhrough structural analysis.
turer’s instructions provided those instructions were developed (7) FLoor oPENINGS. Trimmers and headers shall be doubled
throughstructural analysis or product testing. whenthespan of the header exceeds 4 feet. Headers which span
(6) OVERHANG OF FLOORS. (a) General Except as provided morethan6 feet shall have the ends supported by joist hangers or
in pars. (b) and (c), a floor joist overhang shall be cantileverédming anchors, unless the ends are supported on a padition
beyondtheouter edge of the supporting wall below it by no morbeam. Tail joists (joists which frame into headers) more than 8
thanthe actual depth of the joist or shall be designed through strieetlong shall be supported on metal framing anchom ledger
tural analysis in accordance with s. Comm 21.02 (3). stripsof at least 2 inches by 2 inches nominal.
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TABLE 21.22-Al
MINIMUM  SIZES FOR BEAMS AND GIRDERS OF STEEL OR WOOD

One Floor Only

Roof/Ceiling and One Floor

Roof/Ceiling+ One Floor/Ceiling + One Floor

Column Wood Beam$ A 36 Steel Wood Beamé:3 (in., nominal) A 36 Steel Beam’ Wood Beamé:3 (in., nominal) A 36 Steel Beam
Spacing (in., nominal) Beamg Zone 2 Zone 1 Zone 2 Zone 1 Zone 2 Zone 1 Zone2 Zone 1
24 ft. wide house:
8 ft. 8x8 — 8x10 10x10 — — 8x12 10x12 — —
6x12 6x12 — — 6x14 8x14 — —
10 ft. 8x10 — 8x12 10x12 M 10x9 M 10x9 10x14 10x14 M 12x11.8 M 12x11.8
6x14 8x14 W 6x12 W 8x10 8x16 8x16 W8x15 W 8x15
12 ft. 8x12 — 12x12 10x14 W 12x10 M 12x11.8 14x14 14x14 W 12x16 W 12x16
10x14 8x16 W 10x11.5 W 8x15 10x16 12x16 W10x17 W 8x21
15 ft. 12x12 — — — W 12x16 W 12x16 — — W 12x22 W 14x22
— — W 10x17 W 6x25 — — W 8x28 W 8x31
26 ft. wide house:
8 ft. 6x10 — 10x10 10x10 — — 10x12 10x12 — —
6x12 8x12 — — 8x14 8x14 — —
10 ft. 10x10 — 10x12 10x12 M 10x9 M 12x10 10x14 12x14 M 12x11.8 W 12x14
8x14 8x14 W 8x10 W 8x13 8x16 8x16 W 8x15 W 8x17
12 ft. 8x12 — 10x14 10x14 M 12x11.8 M 12x11.8 14x14 12x16 W 12x16 W 10x19
8x16 8x16 W 8x15 W 6x20 12x16 10x18 W 8x21 W 8x24
15 ft. 10x14 — — — W 12x16 W 10x19 — — W 14x22 W 14x22
— — W 8x21 W 8x24 — — W 8x31 W 8x35
28 ft. wide house:
8 ft. 6x10 — 10x10 8x12 — — 10x12 10x12 — —
8x12 4x16 — — 8x14 8x14 — —
10 ft. 10x10 M 10x7.5 10x12 12x12 M 12x10 W 10x12 12x14 12x14 W 12x14 W 12x14
W 6x9 8x14 8x14 W 8x13 W 8x13 8x16 10x16 W 8x17 W 10x15
12 ft. 10x12 M 10x9 10x14 12x14 M 12x11.8 W 12x14 12x16 12x16 W 10x19 M 14x18
W 6x12 8x16 10x16 W 8x15 W 8x18 10x18 10x18 W 8x24 W 8x24
15 ft. 10x14 M 12x10 — — W 10x19 M 14x18 — — W 14x22 W 14x26
W 8x13 — — W 8x24 W 8x24 — — W 8x35 W 8x35
30 ft. wide house:
8 ft. 8x10 — 10x10 8x12 — — 10x12 12x12 — —
8x12 6x14 — — 8x14 8x14 — —
10 ft. 10x10 M 10x7.5 10x12 12x12 M 12x10 M 12x10 12x14 12x14 W 12x14 W 12x14
W 6x9 8x14 10x14 W 8x13 W 8x13 10x16 10x16 W 10x15 W 10x15
12 ft. 10x12 M 10x9 12x14 12x14 W 12x14 W 12x14 12x16 14x16 M 14x18 M 14x18
W 6x12 8x16 10x16 W 8x18 W 8x18 10x18 12x18 W 8x24 W 8x24
15 ft. 12x14 M 12x11.8 — — M 14x18 W 10x21 — — W 14x26 W 14x26
W 8x15 — — W 8x24 W 8x28 — — W 8x35 W 10x33
32 ft. wide house:
8 ft. 8x10 — 8x12 8x12 — — 12x12 12x12 — —
6x14 6x14 — — 8x14 10x14 — —
10 ft. 10x10 M 10x7.5 12x12 12x12 W 10x12 W 10x12 12x14 14x14 W 12x14 W 12x16
W 6x9 8x14 10x14 W 8x13 W 6x16 10x16 10x16 W 10x15 W 10x17
12 ft. 10x12 M 10x9 12x14 14x14 W 12x14 W 12x14 14x16 14x16 M 14x18 W 12x22
W 6x12 10x16 10x16 W 10x15 W 10x17 12x18 12x18 W 8x24 W 8x28
15 ft. 12x14 M 12x11.8 — — M 14x18 W 12x22 — — W 14x26 W 14x26
W 8x15 — — W 8x24 W 8x28 — — W 10x33 W 10x33

1This table is based upon wood with a fiber bending stress of 1,00@vasacEeptable wood beam selections are listed for each loading condition.

2Two acceptable steel beam selections are listed for each loading condition. The first entry is the most economical selection based upon beam weight.
3Woodmain beams or girders may be built up from nominal 2-inembers. The 2-inch members shall be laid on edge and fastened together with a double row of common nails nét4éssteaindength. Nails shall be spaced not more
than18 inches apart in each row with the end nails placed 4 inches to 6 inches from the enpie€eadfere built-up beams are employed over a single span, the length of each individual piece used to fabricate the beam shall equal the le

of the beam.
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TABLE 21.22-A2

MINIMUM  SIZES FOR BUILT-UP WOOD BEAMS IN BASEMENTS AND CRAWL SPACES SUPPORTING ONE FLOOR ONL Y

Fp=800 psi Fp=1000 psi Fp=1200 psi Fp=1400 psi
HOUSE WIDTH Col. Spacing ft=in Beam size Col. Spacing ft=in Beam size Col. Spacing ft=in Beam size Col. Spacing ft=in Beam size
16 ft. 7-8 3-2x8 8-7 3-2x8 9-4 3-2x8 10-2 3-2x8
8-11 4-2x8 9-11 4-2x8 10-11 4-2x8 11-10 4-2x8
9-11 3-2x10 11-1 3-2x10 12-1 3-2x10 13-1 3-2x10
11-4 4-2x10 12-8 4-2x10 13-1 4-2x10 15-0 4-2x10
12-0 3-2x12 13-5 3-2x12 14-8 3-2x12 15-10 3-2x12
13-10 4-2x12 15-7 4-2x12 17-0 4-2x12 18-4 4-2x12
20 ft. 6-11 3-2x8 7-8 3-2x8 8-5 3-2x8 9-1 3-2x8
7-1 4-2x8 8-11 4-2x8 9-9 4-2x8 10-7 4-2x8
8-10 3-2x10 9-11 3-2x10 10-10 3-2x10 11-8 3-2x10
10-2 4-2x10 11-4 4-2x10 12-6 4-2x10 13-6 4-2x10
10-9 3-2x12 12-0 3-2x12 13-2 3-2x12 14-3 3-2x12
11-5 4-2x12 13-11 4-2x12 15-2 4-2x12 16-5 4-2x12
24 ft. 6-3 3-2x8 7-1 3-2x8 7-8 3-2x8 8-4 3-2x8
7-3 4-2x8 8-2 4-2x8 8-11 4-2x8 9-8 4-2x8
8-1 3-2x10 9-0 3-2x10 9-11 3-2x10 10-8 3-2x10
9-4 4-2x10 10-4 4-2x10 11-5 4-2x10 12-4 4-2x10
9-9 3-2x12 10-11 3-2x12 12-0 3-2x12 12-11 3-2x12
11-3 4-2x12 12-7 4-2x12 13-11 4-2x12 15-0 4-2x12
28 ft. 5-10 3-2x8 6-6 3-2x8 7-2 3-2x8 7-8 3-2x8
6-8 4-2x8 7-6 4-2x8 8-3 4-2x8 8-11 4-2x8
7-5 3-2x10 8-4 3-2x10 9-1 3-2x10 9-11 3-2x10
8-7 4-2x10 9-8 4-2x10 10-6 4-2x10 11-4 4-2x10
9-0 3-2x12 10-1 3-2x12 11-1 3-2x12 10-11 3-2x12
10-5 4-2x12 11-8 4-2x12 12-10 4-2x12 13-10 4-2x12
32 ft. 5-4 3-2x8 6-1 3-2x8 6-8 3-2x8 7-3 3-2x8
6-3 4-2x8 7-1 4-2x8 7-8 4-2x8 8-4 4-2x8
7-0 3-2x10 7-9 3-2x10 8-7 3-2x10 9-2 3-2x10
8-1 4-2x10 8-11 4-2x10 9-10 4-2x10 10-8 4-2x10
8-5 3-2x12 9-6 3-2x12 10-4 3-2x12 11-1 3-2x12
9-9 4-2x12 11-0 4-2x12 12-0 4-2x12 12-11 4-2x12
36 ft. 5-1 3-2x8 5-9 3-2x8 6-3 3-2x8 6-9 3-2x8
5-11 4-2x8 6-7 4-2x8 6-9 4-2x8 7-10 4-2x8
6-6 3-2x10 7-4 3-2x10 8-1 3-2x10 8-8 3-2x10
7-6 4-2x10 8-6 4-2x10 9-4 4-2x10 10-0 4-2x10
7-11 3-2x12 8-11 3-2x12 9-9 3-2x12 10-7 3-2x12
9-2 4-2x12 10-4 4-2x12 11-4 4-2x12 12-4 4-2x12

1This table provides maximum allowable spans in feet and inches for main beams or girders which are built-up from nominal 2—inch members.
2Fiber bending stress for various species and grades of wood is given in Appendix A21.
3The 2-inch members shall be laith edge and fastened together with a double row of common nails not lesé+irach8s in length. Nails shall be spaced not more than 18 inches apart in each row with the end nails placed 4 inches to 6 inches

from the end of each piece.

4Where built-up wood beams are employed over a single span, the length of each individual piece used to fabricate the beam shall equal the length of the beam.

SWherebuilt-up wood beams are continued over more than one span and where lengths of individual pieces are less than the total length of the complete beam, butt joints shall be located over supports or within 6 inches of the quarter poin

clearspan. Where located near the quarter points, the joints in built—-up beams shall be separated by at least one lamination and shall not exceed the beam width.
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35 DEPARTMENT OF COMMERCE Comm 21.24
(8) FLOOR SHEATHING, BOARDS AND PLANKS. (&) Plywood TABLE 21.22-E
sheathing. Plywood sheathing used for floors shall be limiied MINIMUM THICKNESS OF FLOOR BOARDS
the allowable loads and spans shown ablg 21.22-B. Joist Spacing Minimum Net Thickness (inches)
(c) Combination subfloor-underlaymentCombination sub (inches) Perpendicular to Joist Diagonal to Joist
floor-underlaymenshall be installed in accordance withble 24 16 34
21.22-D. 16 Sg 5g

(d) Floor boads. Where wood boards are used for floor Hi,sttoryF: gr Regli%tsegNﬁven;ggélﬁggalN%s 287, éfe—%g)tlgz)am.d%??dgig)), "
H H ini H gister,-epruary , NO. . o—1-co; renum. C) an 0 be
sheathingthe boards shall comply with the minimum th'Ck“eSSé;fd(e) and am. (8) (d), renumalle 21.22-A and D toe Rble 21.22 AL and E, cr

shownin Table 21.22-E. (8) (c), Table 21.22 A2,.rand recrTables 21.22 B and C, Registdanuary1989,
; No. 397,eff. 2-1-89; am. (2), (4), (5), (6) and (2)and recrTable 21.22-A2, Regis
(e) Planks. Planks shall be tongue and groove or splaetl ey, Mmarch, 1992, No. 435, B#-1-92; am. (5) (b) and:. (5) (c), Bble 21.22-AL,

at least 2 inches, nominal, in thickness. Planks shall terminz%tﬁable 2J1.22—A,lgggis;\lteNg\l/$nékgzerngg, No.d479,gl?—(ﬁ;QS;éa(g)d(kr)«'-)zclrQ(Q),_
e egisterJanuary: , No. , 8f2-1-99; rand recr(1m), (4), an , Regis

overbeams unless the joints are end matchigue planks shall be (o 0 h"001" N3 ef. 4-1-01; CR 02-077: am. (5) (b) L.and recr(6) Reg

laid sothat no continuous line of joints will occur except at pointster May 2003 No. 569, &f8-1-03;CR 08-043: t and recr. (1), . (1m), (8) (b)

i d Table 21.22-C, . (3) (intro.), d (b) to be (3) (a), (b) and (c),
of support. Planks shall be nailed to each beam. ?dn) R:giseter a2 C fSSJé"NS.)é's%f%%f_(Z‘lfi‘oé’ 0 be (3) (a), (b) and (c), A3)

(9) BRriDGING. (a) Sawn lumber Bridging shall be provided
for sawn lumber framing at intervals not exceedirfge2where Comm 21.225 Decks. Decks attached to dwellings and
the nominal depth to thickness ratio is greater than 4to 1. detachedlecks which servan exit shall comply with the applica
(b) Engineeed poducts. Bridging shall be provided for ergi ble provisions of this chapteincluding but not limited to:
neeredframing products in accordance with the manufacwirer (1) Excavation requirements of s. Comm 21.14;

recommendations. (2) Footing requirements of s. Comm 21.15 (2) (f);
TABLE 21.22-B (3) Frost penetration requirements of s. Comm 21.16;
ALLOWABLE SPANS FOR PLYWOOD FLOOR SHEATHING i .
CONTINUOUS OVER TWO OR MORE SPANS AND FACE GRAIN (4) Loqd reqwrements of . C?”‘m 2,1'02'
PERPENDICULAR T O SUPPORTS! (5) Stair, handrail andguardrail requirements of s. Comm
) Plywood Thickness Maximum span3 21.04;and
Span Rating? (in inches) (ininches) (6) Decay protection requirements of s. Comm 21.10.
3216 T35, 175, /g 16° History: Cr. RegisterMarch, 1992, No. 435, ef4—1-92.
409 193, 51, 34, Ig 2045
4824 2332, 314, Tl 24 SubchapterVII — W alls
IThese values apply to C-D, C-C, and Structural | and Il grades Sphns
shall be limited to values shown because of possibdetesf concentrated Comm 21.23 Wall design. (1) LIVE AND DEAD LOADS
loads. '

All walls shall support abuperimposed vertical dead loads and
five loads from floors and roofs.

3Plywood edges shall have approved tongue and groove joints or shall be (2 HORIZONTAL WIND LOAD. Walls shall be designed to with
supported with blocking, unless-inch minimum thickness underlayment or ~ Standa horizontal wind pressure of at least 20 pounds per square
1%2 inches of approved cellular or lightweight concrete is installed or finished foot applied tathe vertical projection of that portion of the dwell
is 255 i i i i . . . -
floor is 25/3,-inch wood strip. Allowable uniform load based on deflection of ing above grade. No wind load reduction shall be permltted for

/360 Of span is 165 pounds per square foot. . f o

4For joists spaced 24 inches on cerpéywood sheathing with Span Rating the_Shle_ldmg dECt of other bU|Id|ngs.
49,4 or greater can be used for subfloors when supportiniahes light History: Cr. RegisterNovember1979, No. 287, éf6-1-80.
weight concrete.

5May be 24 inches #5/3,-inch wood strip flooring is installed at right angles to Comm 21.24 Exterior covering. (1) GENERAL. The

2Span Rating appears on all panels in the construction grades listed in footno
1.

joists. exteriorwalls shall be covered with a permanent weather resistant
finish.

TABLE 21.22-D (2) DURING CONSTRUCTION. During construction, wattavity
SUB'\F/Itlzl)lgg'VIUNTDHEIg&\IYEMSESNFTORp'il\-(\\(NV\cl)%%Dc%?\mB’\mg JISOgVER insulationmay not be installed until a water-resistant coveisng
TWO OR MORE SPANS AND FACE GRAIN PERPENDIGULAR T O in place over the wall cavitgnd windows, doors and a roof with

SUPPORTY 2 atleast underlayment are installed.
. . Note: An example of acceptableater-resistant covering for a wall is foam
Maximum Support Spacing® sheathingnith permanently taped joints.
168" o.c. 20" o.c. 24" o.c. (3) FLasHING. (a) Corrosion-resistant flashing shéak
F;EVWO_Od ThF_’all("e' ThF_’ﬁll("e' ThF_’ﬁll("e' installedin the exterior wall to prevent water from entering the
pecies ICKNess ICKNness ICKNess = H H H H
Plywood Grade Group (inches) (inches) (inches) wall cavity or coming in contact with the structural framing eom
T v = ponents.
Sanded 1 1o Ig 14 . .
exterior type 283 5/ 3, 7 (b) The flashing shall extend to the surface of the exterior wall

4 3, 7 1 finish and prevent water from reentering the exterior wall.

Underlayment C-C Al Groups __ APA Rated Sheathing and AfRated (C) 1. Any joints between 2 _pieces of flashing that form a-verti
Plugged Sturd- Sturd-I-Floor shall be installed consis  cal joint shall be lapped a minimum of 6 inches and sealed.
|-Floor* tent with their rating.

2. Any joints between 2 pieces of flashing that forhrodzon
tal joint shall belapped a minimum of 2 inches and sealed unless
trated loads. th . ified by the flashi fact
2Unsupported edges shall be tongue and groove or blocked except where otherwisespecified by the as_ Ing manufac ur?r
Vs—inch underlayment G/s,-inch finish floor is used. 3. Sealants used for flashing shall be exterior grade and shall
3Underlayment, C-C Plugged, sanded exterior type: allowable uniform load be compatible with the materials being sealed.

based on deflection of L/360 span for spans 24 inches or less is 125 psf; and (d) Flashing shall be provided at all of the foIIowing locations:
for spans 48 inches, 65 psf. !

ISpans shall be limited to values shown, based on possiete ef concen

4The department will accept subfloor underlayment panels such as Sturd- 1. Atthe top of all exterior door and window openingsless
I-Floor which meet the requirements of\manufacturing specifications for ~ Using self-flashing windows that provide at least one inch of
Sturd-I-Floor panels. flashingaround the opening, including the corners.
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Comm 21.24 WISCONSINADMINISTRATIVE CODE 36

2. At the intersection of chimneys or other masonry construc (2) ToppLATES. (a) General. Except as allowed under subd.

tion with frame walls. 3., top plates shall be provided and configured as follows:
3. Under and at the ends of masgmwpod or metal copings 1. Studs at bearingralls shall be capped with double top
andsills. plates.
4, Continuously above all projecting wood trim. 2. End joints in double top plates shall bésef at least 2 stud
5. Where porches, decks or stairs attach to a waloor ~ SPaces.
assemblyof wood frame construction. 3. Double top plates shall be overlapped at the corners and at
6. At wall and roof intersections. intersectionsof partitions. o
7. At built-in gutters. 4. The plate immediately above the stud may have a joint only

Note: See s. Comm 21.26 (5) for additional flashing requirements with masorwhend're(:tly over the stud.
cavity walls and sComm 21.28 (7) for additional flashing requirements with roofing. ~ (b) Notching and boring.1. When piping or ductwork is

(4) WATER-RESISTIVEBARRIER REQUIREMENTS. (a) General. placedin an exterior wall or an interior load—bearing wall, such
1. Exterior walls of wood or metal frame construction shall bdsatat least half of the top plate is removed, the plate shall be rein
providedwith a water-resistive barrier from théghest point to forcedwith a steel angle at least 2 inches by 2 inches by 20 gauge
the bottom of the permanent weather-resistant covering. thick.

Note: Acceptablewater—resistive barrier materials include polymeric-based Note: 20 gauge is approximately 0.036 inch.

housewraps andpray—applied water-resistive barriers installed per the manufactur
er’sinstructions, #15 or greater asphalt-saturated felts that comphA®it D 226 2. The steel angle shall span the gap and extend at least to the

for type | felt and extruded foam sheathing with permanently taped joints. Duct t:f&ldpomt of the adjacent stud spaces.
or similar will not result in a permanently taped joint. 3. Other equivalennaterials may be used in accordance with
2. Structural products with an integral water-resistive barrist Comm 21.02.

may be approved by the department as a complete assembly  (¢) Exceptions.1. A single top plate may be used in place of
(b) Material compatibility The water-resistive barrier mate a double top plate provided a rafter is located directly dher

rial shall be compatible witthe other materials in the wall with studsand the plate is securely tied at the end joints, corners and

which it will come into contact. intersectingwalls. Joints may occur in single top plates only when

Note: Spray-applied water-resistive barriers may not be compatible with foan:h'rectly over a stud.

plasticinsulation. , 2. A continuous headeronsisting of two 2-inch members set

(c) Performance equirements. 1. Polymer—based houseqn eqdge, may be used in lieu of a double plate if tied to the adjacent

wrapsshall meet all of the following requirements: wall.
a. A water vapor permeability rating of 5 perms or higher (3) waLL openinGs. Where doors or windows ocglieaders
whentested in accordance with ASTM E96. shallbe used to carry the load across the opening.

b. An acceptable water-resistance rating determined in (a) Header size.Thesize of headers shall be determined in
accordancavith ASTM D779, AAFCC 127 or CCMC 07102.  accordancavith the spans and loading conditions listedables
Note: Asphalt-saturated felt or “tar paper” is not a polymeric-based house wr%.25_3121_25_c and 21.25-DHeaders for |0nger spans shall
e

Note: For more information on the water—resistance tests and their results, se . . .
InternationalCode Council Evaluation Services Acceptance Criteria AC 38. deS|gned by an engineering method under s. Comm 21.02.

2. Spray-applied water-resistive barriers shall be approved(P) Header support.Headers in bearing walls shall be sup
underthe International Code Council Evaluation Services. ~ Portedin accordance with subd. 1. or 2. or 3.
Note: For approval criteria, see ICC-ES acceptance criteria AC 212 or successor 1. Headers 3 feet or lesslength shall be directly supported
document. on each end by either:
(d) Application. 1. Horizontal seams in sheet or strip material 5 The single common stud and a shoulder stud; or
shall be overlapped such that the upper lagelends over the e single common stud with a framing anchor attached.

lower Iayer.at least 2 |qches. . . 2. Headers greater than 3 feet but less than or equal to 6 feet
2. Vertical seams in sheet or strip materials shall be-0VeR, jength shall be directly supported on each end by the single
lappedat least 6 inches. _ commonstud and a shoulder stud.
3. Any rips, tears or voids shall be patched in accordance with 3 Headers greater than 6 feet in length shall be directly sup
subds.1. and 2. portedon each end by the single common stud and 2 shoulder
(e) Penetrations.1. Penetrations caused by fasteners of theuds.
water-resistivévarrier or thaveather-resistant exterior covering (4) NoTcHing. Notching and boring of columns or posts is
do not require sealing. prohibited unless designed through structusalalysis. Studs

2. Penetrations of Square inches or less with an annulaghallnot becut or bored more thés the depth of the stud, unless
spaceof no more thar inch shall be sealed with caulkgimilar  the stud is reinforced.

material. (5) ParTITIONS. Load-bearingartitions shall be placed over
3. Penetrations of greater than 5 square inches shall be flasbhedms girders, or other load—-bearing partitionsoad-bearing
in accordance with sub. (3). partitionsrunning at right angles to theists shall not be &get

" Hisr'][ozr)é:o anRe%Eéermvel;mgfrésgg,z N8?$87f ;f%—lfso; r'andQ B%C3r$\‘egisst§5 from the main girder or wallsnore than the depth of the joist
arcn, , NO. , —1-01; — iC egister Ma 0. y ini i
ff. 8-1-03CR 08-043: am. (2), énum. (3) (c) tobe (3) (d), cr (3) (c) and (4) Reg' UNI€SSthe joists are designed to carry the load.

ister March 2009 No. 639, eff. 4-1-09. (6) PosTsanD coLumNs. (a) General. 1. Posts and columns
. shallbe installed to resist imposed loads.
Comm 21.25 Wood frame walls.  Unless designed 2. Posts and columns shall bear directly over the mibglle

throughstructural analysis, wood frame wadlsall comply with  of a footing.

the following requirements. _ 3. Posts and columns shall be restrained at the top and bottom
. (1) Srup CONFIGURATION. Wopd _studs §ha|| comply with the to resist displacement.

sizeand spacing requirements indicated ablé 21.25-A.Studs 4 All columns shall be positively attached to the beams they

in the exterior walls shall be placed with the wide faces perpendignportusing clips, straps or saddles.

ular tq the plane .Of the wall. " 5. Posts andolumns that use a height adjustment mechanism
Note: See Appendix for acceptable nailing schedule.

Note: See s. Comm 21.10 for requirements on treating wood for decay and terrﬁit%a” have the_ meCha_n'sm imbedded in concrete or permanently
resistance. disabledafter installation.

Register March 2009 No. 639


http://docs.legis.wisconsin.gov/document/register/640/b/toc
http://docs.legis.wisconsin.gov/code/admin_code

Removed byRegister April 2009 No. 640For current adm. code seéwgtp://docs.legis.wisconsin.gov/code/admin_code

37 DEPARTMENT OF COMMERCE Comm 21.25

(b) Bearing surface.Posts and columns shall have a steelbed1.25-E.
ing plate dixed to one or both ends to distribute any applied loads 3. Columns made of steel stock, not meeting the requirements
andto prevent fiber crushing of any structural member being sugf subd. 1.or 2., shall follow a nationally accepted desjugifi
ported. cationor the size shatbe determined through structural analysis

(c) Steel posts or columnsSteel posts or columns shall beor load testing.
sizedaccording to one of the following methods: (d) Wood posts or columnsWood posts or columns shall be

1. Manufactured columns shall follow ttmanufacturés  sizedaccording to @ble 21.25-F or the size shall hetermined

testingand listing. throughstructural analysis or load testing.

2. Columnsmade solely of steel pipe stock shall folloable

TABLE 21.25-A
SIZE, HEIGHT AND SPACING OF WOOD STUDS?2

Bearing Walls Nonbearing Walls
Maximum
spacing when Maximum Maximum
Laterally supporting spacing when spacing when  Maximum spacing
unsupported roof and supporting one  supporting two when supporting Laterally
Stud Size stud heigh® ceiling only floor, roof and  floors, roof and one floor only unsupported stud Maximum
(inches) (feet) (inches) ceiling (inches)  ceiling (inches) (inches) height? (feet) spacing (inches)
2x P - - - - - 10 16
2x4 10 24 16 - 24 14 24
3x4 10 24 24 16 24 14 24
2x5 10 24 24 - 24 16 24
2x6 10 24 24 16 24 20 24

2 Listed heights are distances between points of lateral support placed perpendicular to the plane of the wall. Increases in unsupported height are permitted where

justified by analysis. Studs shall be stud grade or betteept that utility grade may be used when spaced not more than 16 inches osugmeis no more
than a roof and ceiling and does not exceed 8 feet in height for exterior walls or 10 feet in height for interior nonload—bearing walls.

b May not be used in exterior walls.

Note: A 3-story frame house with walls constructed of 2 x 4 standard grade studs would require a 12—-inch stud spacing on the lowest level, a 24~inch stud spacing on

the intermediate level, and a 24-inch stud spacing on the upper level.

ALLOWABLE SPFANS (FEET) FOR HEADERS SUPPORING ROOF/CEILING ASSEMBLIES*

TABLE 21.25-B

Header Members

House Wdth Two 2 x 4s Two 2 x 6s Two 2 x 8s Two 2 x 10s Two 2 x 12s
(feet) Zone 2/Zone 1 Zone 2/Zone 1 Zone 2/Zone 1 Zone2/Zone 1 Zone 2/Zone 1
24 25 25 4 4 5 5 7 6 9 8
26 25 2 4 5 5 7 6 8 7
28 25 2 4 3 5 4 6 6 8 7
30 25 2 4 3 5 4 6 6 8 7
32 2 2 3 3 5 4 6 5 7 7
TABLE 21.25-C
ALLOWABLE SPANS (FEET) FOR HEADERS SUPPORTING ONE FLOOR*
Header Members

House Wdth (feet) Two 2 x 4s Two 2 x 6s Two 2 x 8s Two 2 x 10s Two 2 x 12s

24 25 4 5 6 8

26 25 3 5 6 8

28 2 3 5 6 7

30 2 3 4 6 7

32 2 3 4 5 7

TABLE 21.25-D
ALLOWABLE SPANS (FEET) FOR HEADERS SUPPORING ONE FLOOR AND ROOF/CEILING ASSEMBL Y*
Header Members
House Wdth Two 2 x 4s Two 2 x 6s Two 2 x 8s Two 2 x 10s Two 2 x 12s

(feet) Zone 2/Zone 1 Zone 2/Zone 1 Zone 2/Zone 1 Zone2/Zone 1 Zone 2/Zone 1
24 15 15 3 25 4 3 5 4 6 5
26 15 15 25 25 3 4 4 5 5
28 15 15 25 25 3 3 4 4 5 5
30 15 15 25 25 3 3 4 4 5 5
32 15 15 25 2 3 3 4 4 5 5

*These tables are based on wood with a fiber bending stress of 1,000 psi. For other specidsreithfitiér bending stresses, multiply the span by the square root of
the ratio of the actual bending stress to 1,000 psi. Example: Fable I1.25-B, the allowable roof/ceiling span for a 28—foot wide house in zone 2, using two 2 x 8

header members with a 1400 psi bending stress, is &fé&#00/1000 = 5 9 feet.
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Comm 21.25

TABLE 21.25-E
COLUMNS MADE OF STEEL PIPE STOCK12

WISCONSINADMINISTRATIVE CODE 38

(b) Bracing Materials and MethodsBraced wall lines, both
interior and exterior shall be braced using afehe following
materialsand methods:

Column Wall Weight/ft ] Allowable . X . . .
Diameter Thickness (pounds) Height (feet) Load '1. a. Nominal 1-inch—-by-4-inch continuous diagonal braces
(inches) (inches) (pounds) letin to the top and bottom plates.
8 34,000 b. Thelet-in bracing shall be placed at an angle not more than
3 0.216 7.58 10 28,000 60 degrees or less than 45 degrees from the horizontal.
12 22,000 2. a. Preformed metal continuous diagonal T-bracing not less
8 44,000 than22 gage thick and?1 inch wide let into the top and bottom
35 0.226 9.11 10 38,000 platesand theintervening studs installed in accordance with the
12 32,000 manufacturer’specifications.
8 54,000 b. Thelet-in bracing shall be placed at an angle not more than
4 0.237 10.79 10 49,000 60 degrees or less than 45 degrees from the horizontal.
12 43,000 Note: 22 gage steel is 0.03 inches thick.
5 78,000 _ 3. Wood boards o¥/g—inch net_minimum th_ickness applied
5 0.258 14.62 10 73,000 dlago_nallyon studs sp_aced a maximum of 24 inches fastened to
: : ' studsin accordance with the fastener table in the appendix.
12 68,000 4. Wood structural panel sheathing with all edges fastened to
8 106,000 framing or blocking in accordance with the fastener table in the
6 0.280 18.97 10 101,000 appendixand notess thar¥/g inch thick for 16—inch stud spacing
12 95,000 andnot less thar/;g inch thick for 24—inch stud spacing.
IThis Table is based on a yield strength or Fy of 36,000 psi.

5. Minimum Y2—inch thick structural fiberboard sheathing

2This table is for columns made solely of steel pipe stock. The addition of anyappliedvertically orhorizontally on studs spaced a maximum of
adjustment mechanism or other feature will alter the load—carrying capacity of 6 inches on center Structural fiberboard sheathing shall be
the column. . g . . .
installedin accordance with the fastener table in the appendix.
6. Gypsum board with minimurrt—inch thickness placed on
studsspaced a maximum of 24 inches on center and fastened at

TABLE 21.25-F
WOOD COLUMNS

paneledges including top and bottom plates atches on center

Non\?ilr?gldSize Cros:rS:CtiO” Height Allowable Load  with the size nails specified in tfi@stener table in the appendix.
(inches) (inches) (feet (pounds) 7. Alternative methods under sub. (9), including Alternate
8 4,900 Braced Wall Panels, sub. (9) (b), and ContinuouSieathed
4x4 12.25 10 3,100 BracedWall Lines using Wod Structural Panels, sub. (9) (c).
12 2,150 8. Other approved wind bracing materials and methods.
8 7700 Note: See Appendix for acceptable nailing schedule.
4x6 19.95 10 4,900 (c) I\/_Iinimum length of braced pa_nelﬂ_. ‘General.” Except
* as provided under subd. 2., the minimum lengths shall bm@-as
12 3,400 | .
ows:
8 30,000
a. For methods under péb) 3., 4. and 5., eadiracedwall
6x6 80.25 10 18,900 panelshallbe at least 48 inches in length, covering a minimum of
12 13,300 threestud spaces where studs are spaced 16 inches on center and

Note: This Table is based on a modulus of elasticity or E of 1,000,000 psi ancc@veringa minimum of two stud spaces where staidsspaced 24
fiber bending strength onyfof 1,000 psi.

incheson center

(7) FOUNDATION CRIPPLEWALLS. (@) Foundation cripplealls b. For the method under péb) 6., each braced wall panel and
shallbe framed with studs at least agians the studs above. shallbe at least 96 inches in length where applied to one face of

(b) When more than 4 feet in height, cripple walls shall abraced wall panednd at least 48 inches in length where applied
framedwith studs needed for an additional floor level. to both faces.

(c) Cripple walls with a stud height of less than 14 inches shall ¢ For methods under pgb) 3., 4. and 5., for purposes of
be sheathed on at least one side for its entire length with a w Zgﬁ'_'n?hthe fpe:_cenltagethof fp&r;e)l bradcmg “requmlsd rimlﬁ
structuralpanel that is fastened to both the top and bottom plaejsﬁalto theeagtﬁgll;ieen ?E%f tr?e ang’llce wall panel shail be
or the cripple walls shall be constructed of solid blocking. 4 9 P )

. ) . . d. When the method under p#éb) 6. panels are applied to
(d) Cripple walls with a stud height &# inches or greater shall 1y one face of a braced wall panel, bracing percentages required
be braced in accordance with sub. (8) or (9).

in Table 21.25-H under other methods permitted column shall be
(e) Cripple walls shall be fully supported by a continuoudoubled.

foundation. 2. ‘Exceptions.’” a.Lengths of braced wall panels for continu
(8) WALL BRACING. (a) General. Dwellings using wood- Ouswood structural panel sheathing shall be in accordance with

framed walls shall be braced in accordansith this section. SUP-(9) ().

Wherea building, or a portion thereadpes not comply with one b. Lengths of alternate braced wall panels shall be in accord

or more of the bracing requirements in this section, those portigiicewith sub. (9) (a) or (b).

shall be designed and constructed in accordance with acceptedc. For methods under pgb) 3., 4. and 5panels between 36
engineeringpractice. inchesand 48 inches in length shall be permitted to count towards

Note: Acceptable engineering wall bracing practices inctheeprovisions under the re‘_qUired Perc_entage of bracmg_ iable 21.25-H, and the
s.R602.10 of the International Residential Code—2009. effective contribution shall comply withdble 21.25-G.
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DEPARTMENT OF COMMERCE

TABLE 21.25-G

EFFECTIVE LENGTHS FOR BRACE WALL PANELS LESS THAN 48 INCHES IN ACTUAL LENGTH
(BRACING METHODS RR. (b) 3., 4. and 5.)

Comm 21.25

Effective Length of Braced Wall Panel (inches)

Actual Length of Braced Wall Panel (inches) 8-foot Wall Height 9-foot Wall Height 10-foot Wall Height
48 48 48 48
42 36 36 N/A
36 27 N/A N/A

(d) Braced VHll Panel Location and AmountsBraced wall

lengthto width ratio for the floor/roof diaphragm as measured

panelsshall begin no more than 12.5 feet from each end ofb@tweerbraced wall lines does not exceed 3:1.
bracedwall line perfigures 21.25-A and 21.25-B, and shall be 3. ‘Offsets.” Ofsets in braced wall lines, out—-of—planeupf
locatedevery 25 feet on centerBracing amounts shall comply to 4 feet shall be permitted provided that the total out—to—dsgtof
with Table 21.25-H for the bracing materials and methods-spedimensionin any braced waline is not more than 8 feet per Fig
fied under par(b). ure21.25-C.

(e) Braced Vil Lines. 1. ‘General.” Maximum spacing 4. ‘Variation from story to storyVariation in bracing method

betweerparallel wall lines shall be no more than 35 feet. from story to story is permitted. _
o E tion” Spacing betwedsraced wall I b 5. ‘Variation within a story Variation in bracing method
- EXception.” spacing betweesraced wall ines may D€ ¢.qm praced wall line to braced wall line within a story is-per

increasedo 50 feet; howevethe percentage of wall bracing Onmjtted, except that the continuous sheathing method with wood
the braced wall lines perpendicular to the spacing, must Bgycturalpanels shall conform to the additional requirements of
increasedby multiplying the values inable 21.25-G by a factor syp. (9) (c).

equalto the braced wall line spacing dividbg 35 feet, and the  Note: See Appendix for further explanatory material.

TABLE 21.25-H
MINIMUM REQUIRED BRACING AMOUNTS FOR W ALLS

Amount of Bracing Per Wall Line%:>
Bracedsegmentshallbelocatedatleastevery25-fr o.c. but notlessthanthefollowing percentages:

Other Methods Permitted
[Sub. (8) (b) 1., 2.,3.,5.and 6.]

Wood Structural Panel Sheathing

Wall Supporting: [Sub. (8) (b) 4. and (9) (b) and (c)]

Roof onlyt 16% 1697
Floor and roof 16% 2597
Two floors and roof 25% 35963

1The ‘Roof only’ condition also applies to one braced wall line of wood frame construction on the ground floor where all other exterior walls on the ground floor are
constructed of masonry or concrete in accordance with s. Comm. 21.18.

2Wood and metal let in bracing exempt from % bracing requirement, but not spacing requirement.
3Wood and metal let in bracing not permitted as a bracing method.
4Maximum wall heights equal 12 feet. For wall heights over 10 feet, increase percent bracing requirement an additional 20%.

SFor continuous sheathing method with wood structural panels, percent requirement may be decreased 10% when openings on the wall line do not exceed 85% of wall
height and may be decreased 20% when openings do not exceed 67% of wall heighbleSze 25-J.

FIGURE 21.25-A
BRACED WALL PANELS AND BRACED WALL LINES

g!ﬁ iné
5
5

I

E Note: Wall framing

~ not shown for clarity.
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Comm 21.25 WISCONSINADMINISTRATIVE CODE 40

FIGURE 21.25-B

PERMITTED BRACED WALL PANEL DISTANCES
FROM ENDS OF A BRACED WALL LINE

Upto125 Braced wall panel

iy

0] |

FIGURE 21.25-C
PERMITTED OFFSETS

8 feet total out-to-out offset
4-foot offsets. (4 feet each way) in braced wall line.

- vk
| 7‘117" I Braced wall line - g Braced wall line Braced wall line

Offsets in discontinuous braced wall line.

(f) Angled Cornersl1. At corners, braced wall lines may angleangledwall adjoins the adjacent braced wall line.
out of plane up to 45 degrees with a maximum diagonal length ofVote: This is at Point A as shown in Figure 21.25-D.
8 feet. 4. Whereanangled corner is constructed at an angle equal to
. . 45 degrees and the diagonal length is no more ttieetd length,
2. When de‘efm'”'”g the percentage of bracing, th? ler.'gthtﬂ angled wall may be considered as part of either of the adjoining
eachbracedwall line shall be determined as shown in Figurgacedwall lines, but not both.
21.25-D. 5. Where the diagonal length is greater than 8 feet, it shall be
3. The placement dfracing for the braced wall lines shallconsideredts own braced wall line and be braced in accordance
beginat the point where the braced wall line, which contains théth par (b).

FIGURE 21.25-D
ANGLED CORNERS
braced wall line 1;

use this length when calculating
the amount of bracing.

8’ max.

point A

braced wall line 2——~

length of braced wall line 2 when
~—— calculating the amount of bracing——"

(g) Braced wall panel supportBraced wall panels shdlle location,except such blocking is not required for cantilevers not
supportedon floor framing or foundations as follows: exceeding 24 inches where a full height rim joist is provided.

1. Where joists are perpendicular to braced wall lines above 4. Elevated post or pier foundations supporting braced wall
or below blocking shall be provided between the joists at brac@dnelsshall be designed in accordani¢h accepted engineering
wall panel locations to permit fastening of wall plates in accorg@ractice.
ance with the fastener table in the appendix. (h) Panel joints.1. ‘General.” Except as provided under subd.

2. Where joists are parallel to braced wall lines above @r, all vertical joints of panel sheathing shall occur paed be
below, a rim joist or other paralléfaming member shall be pro fastenedo common studsHorizontal joints in braced wall panels
vided at the wall to permit fastening of wall plates in accordanahalloccur overand be fastened to common blocking of a mini
with the fastener table in the appendix. mum 1% inch thickness.

3. Braced wall panels shall be permitted to be supparted 2. ‘Exceptions.” a. Blocking at horizont@ints is not
cantileveredloor joistsmeeting the cantilever limits of s. Commrequiredin wall segments that are not counted as braced wall pan
21.22(6) provided joists are blocked at the nearest bearing wels.
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41 DEPARTMENT OF COMMERCE Comm 21.25

b. Where the bracing percentage provided is at least twice the d. Each panel end stud shall have a tie-down device fastened
minimum percentage required byfle 21.25-Hblocking at hor  to the foundation, capable of providing an uplift capacity in
izontaljoints is not required in braced walknels using methods accordancevith Table 21.25-I.
par.(b) 4., 5. or 6. e. The tie—down device shall be installed in accordance with

(9) ALTERNATIVE BRACING METHODS AND MODIFICATIONS. (&) the manufacturés recommendations.

General. As an alternative to the bracing methods under sub. (8), flfc.)o-rr?rgrﬁﬁl%eésu Sgc?rl'jtg dsgﬁgé’a;egndg%ﬂx doaqignfowuﬂﬂﬁtiiglgﬁ
thewall bracing methods in this subsection may also be usedtinuousacross the entire length of the braced wall line.

(b) Alternate braced wall panels1. ‘General.’ Alternate g. This foundation shall be reinforced with not less than one
bracedwall panels constructed in accordance with subd. 2., 3.,fhmber4 bar at the top and bottom.
or 5. may replace each 4 feet of braced wall panel as requiredp, yhen the continuous foundation is required to have a depth
undersub. (8) (b). The maximumeight and minimum length of greaterthan 12 inches a minimum 12-inch-by-12-inch continu

eachpanel shall be in accordance withble 21.25-1. ousfooting or turned down slab edge is permitted at door openings
2. ‘Supporting roof only a. In one-story buildingsach in the braced wall line.
panel shall be sheathed on offi@ce with3/g—inch—-minimum-— i. This continuous footing or turned down slab edge shall be

thicknesswoodstructural panel sheathing nailed with 8d commof€inforcedwith not less than one number 4 bar at the top and bot
or galvanized box nails in accordance with the fastening table!f{"-

the appendix and blocked at all wood structural panel sheathing I- This reinforcement shall be lapped 15 inches with the rein
edges. forcementrequired in the continuous foundation locadiéectly

b T hor bolts i led i d ihs C underthe braced wall line.
21 1é 1W° a:?c r?r” t())ts |ns'_[g z 'in achr anlce with's. Comm 3. ‘Supporting floor and roof only In the first story of two—

:18(1) (c) 3. shall be provided in each panel. story buildings, each braced wadanel shall be in accordance

c. Anchor bolts shall be placed 6 to 12 inches from each ewith subd. 1., except that the wood structural panel sheathing edge
of the plate. nailing spacing shall not exceed four inches on center

TABLE 21.25-|
MINIMUM LENGTH REQUIREMENTS AND TIE-DOWN FORCES FOR AL TERNATE BRACED WALL PANELS

Height of Braced Wall Panel
8 ft. 9 ft. 10 ft. 11 ft. 12 ft.
Sheathed Length 2'-4" 2'-g" 2'-8" 3-2" 3'-6"
Sub. (9) (b) 2. -down Force (Ibs) 1800 1800 1800 2000 2200
Sub. (9) (b) 3. B-down Force (Ibs) 3000 3000 3000 3300 3600

4. ‘Alternate bracing method with Extended Header over k. Where a panel is located on one side of the opening, the
Openingand Te Downs, supporting a roof onlya. Eachpanel headershall extend betweehe inside face of the first full-length
shall havea length of not less than 16 inches and a height of mtidof the panel and the bearing studs at the other end opémre
more than 10 feet. ing.

b. Each panel shall be sheathed on one faceavgithgle layer L. The bearing studs shall alkave a tie—down device fas
of 3g=inch-minimum-thickness wood structural panel sheathingnedto thefoundation with an uplift capacity of not less than
nailed with 8d common or galvanized box nails in accordanceo00pounds.
with Figure 21.25-E. m. The tie—down deviceshall be an embedded-strap type,

c. The wood structural panel sheathing sexlend up over installed in accordance with the manufactuserecommenda
theheader and shall be nailed in accordance with Figure 21.25ﬁg$ns_

d. Glue laminated beams/L’s or a built-up header consist
ing of at least two 2 x 12s fasteriacaccordance with the fastene
tablein the appendix may be used.
beaﬁioﬁsggi?grtlagsv?/gbzh:tlrlubcetuegcsgn%rll ;T%;Ir']?gg built-up 0. The foundation shall be reinforced with not less than one

f. The header shall extend between the inside faces of the ﬁrlé{nber 4 bartop and t_’onom' L .
full-length outer studs of each panel. p. Where the continuous foundation is required to have a

g. The clear span of the header betwiberinner studs of each dep;[hgreastfer tt.harlztinch((ejsaa min:mbumd lzfinCh_b¥t_%jz_tiréCh
panelshall be not less than 6 feet and not more than 18 feeCfliNUOUSIOOUNG OF tUrN€G down slab edge IS permitied at door

length. openingsin the braced wall line.

h. A strap with an uplift capacity of not less than 1,000 pounds. - This continuous footing or turnebwn slab edge shall be
shall fastenthe header to the side of the inner studs opposite tifdnforcedwith not less than one number 4 bar top and bottom.
sheathing. r. This reinforcement shall be lapped not less thaimdffes

i. One anchor bolt not less th&g-inch-diameterinstalled With the reinforcementequired in the continuous foundation
in accordance with s. Comm 21.18 (1) (c) 3. shall be providedl@¢tateddirectly under the braced wall line.
the center of each sill plate. 5. ‘Alternate bracingmethod with Extended Header Over

j. The studs at each end of the panel shall have a tie-do@peningand Te Downs, in a wall supporting a floor and roof
devicefastened to the foundation with aplift capacity of not less only.” Each wall panel shall be braced in accordance with subd.
than4,200 pounds. 4., except that each panel shall have a length of at least 24 inches.

n. The panels shall be supported directly on a foundation,
'which is continuous acrosie entire length of the braced wall
line.
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Comm 21.25 WISCONSINADMINISTRATIVE CODE 42

Figure 21.25-E
ALTERNATE BRACING METHOD WITH EXTENDED HEADER AND TIE DOWNS

EXTENT OF HEADER
DOUBLE PORTAL FRAME (TWO BRACED WALL PANELS)

L
MIN. 3" X 11.25" NET HEADER é é

6'TO 18"

.: FASTEN TOP PLATE TO HEADER WITH TWO
ROWS OF 16D SINKER NAILS AT 3" O.C. TYP.

EXTENT OF HEADER
SINGLE PORTAL FRAME (ONE BRACED WALL PANEL)

e

TYPICAL PORTAL
FRAME
CONSTRUCTION

1000 LB
STRAP

1000 LB STRAP OPPOSITE SHEATHING
FOR A PANEL SPLICE

(IF NEEDED), PANEL I
EDGES SHALL BE |
BLOCKED, AND OCCUR |2
WITHIN 24* OF MID- |+/*
HEIGHT. ONE ROW OF e
TYP. SHEATHING-TO- |
FRAMING NAILING IS ...
REQUIRED. |-

IF 2X4 BLOCKING IS |"/"

FASTEN SHEATHING TO HEADER WITH 8D COMMON OR
GALVANIZED BOX NAILS IN 3" GRID PATTERN AS SHOWN AND

MAX. 3"0.C. INALL FRAMING (STUDS, BLOCKING, AND SILLS) TYP.

HEIGHT
10

MIN. WIDTH = 16" FOR ONE STORY STRUCTURES
MIN. WIDTH = 24" FOR USE IN THE FIRST OF TWO
STORY STRUCTURES

T MIN. 2x4 FRAMING

i MIN. USED, THE 2X4'S MUST || X
| L ——— 3" MIN. THICKNESS WoOD DOUBLE BE NAILED TOGETHER  [1[] B8
STRUCTURAL PANEL SHEATHING 2x4 POST WITH 316D SINKERS |1}
“—— MIN. 4200 LB TIE-DOWN DEVICE (EMBEDDED INTO
CONCRETE AND NAILED INTO FRAMING) l— MIN. 1000 LB
TIE DOWN
SEE SUB. (9) (b) 4. and 5. N DEVICE :
; S S

(c) Continuously sheathed braced wall line usimgpdstruc a. Structural sheathing shall be applied to all exterior sheath
tural panels. 1. ‘General.’ a. Continuously sheathed braced walble surfaces of a braced wall line including areas above and
linesusing wood structural panels shall comply with this sectiobelow openings.

b. Different bracing methods are not permitted within a con  b. Only full-height braced wall panels shall be used for ealcu
tinuously sheathed braced wall line. lating the braced wallpercentage in accordance wittable

c. Other bracing methods prescribed by this code are péi.25-H.
mitted on other braced wall lines on the same story level or en dif c¢. Exterior corner framing shall be constructed and fastened
ferentstory levels of the building. in accordance with details in Figure 21.25-G.

2. ‘Continuously—sheathed braced wall line requirements.” d. Figures 21.25-H, 21.25-1 and 21.25-J proatternative
Continuously-sheathdaraced wall lines shalie constructed in constructionoptions to Figure 21.25+®hen 2 foot widevood
accordancavith Figure 21.25—-F and shall comply with all of thestructuralpanels are not available at the corners of continuous
following requirements: sheathedvall lines and the return wall lines.

FIGURE 21.25-F
CONTINUOUSLY-SHEATHED BRACED WALL LINE

CORNER DETAIL

FERFIGLRE 21.25—G j‘

s LI
i 385 %*
oa¥ ogl ///‘%E
Y2 / j

BRACED WALL PANTLS
MEET! hC BN REQLS REDLEN”TH
7 SUB. (9) (c)
AT ECT‘l ENJ" OF BRACED WALL LINE
{ALL OTHER FRAMED FORTIONS OF
WAL ALSO SHEATHED)

BAMIRII 2
RETURN CORNER

3. ‘Braced wall panelength.” In a continuously—sheathedpanellength shall bgermitted to be in accordance withble
wood structural panel braced wall line, the minimum braced walll.25-J.

TABLE 21.25-J
LENGTH REQUIREMENTS FOR BRACED WALL PANELS IN A CONTINUOUSL Y SHEATHED WALL !

Maximum Opening Clear

Minimum Length of Braced Wall Panel (inches) Height Next to the

Braced Wall Panel Braced Wall Panel Height
8-foot wall 9-foot wall 10-foot wall (% of wall height) to Width Ratio
48 54 60 100% 2:1
32 36 40 85% 31
24 27 30 67% 4:12

Lnterpolation is permitted.

2A 4:1 aspect ratio is permitted for full-height sheathed wall segments on either side of garage openings.
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42-1 DEPARTMENT OF COMMERCE Comm 21.25
FIGURE 21.25-G

TYPICAL EXTERIOR CORNER FRAMING FOR CONTINUOUS STRUCTURAL P ANEL SHEATHING
SHOWING REQUIRED STUD-T O-STUD NAILING

Bd el {1217 217}

] T 7 sl n oc m el pme el

MEnirmum 24 in_ el
—— Dvienialion of shels mey sy See RED2 37

ﬂul:llnlpnd!nlig_\

A6 rl {D1317 x3-187)
Gyram walhmd

diZinoc ‘\
I

iy

ot (¥ i
T -

Nmm.131 Jr.!—1l2'j|l12l1.|u'.m
el exipgem

Bl cawreremn ({1317 0 2-107)
[ ].]

Bl n o on el pane edges

Ouiside cormer detal
Il v e o siinechon | pene

T

1B el (AR X2AT) i ) i
o Znoe Z
Gyprnm wallwwnd Bl cxwrwmam D131° x2-07) 0l 12 in_ne
\ el faming memies ol sl pael edges
Bl cxxmmn nel
B e mal (DO131° x 2-185) -
ol Binoc el pne eges guiar x3 U7y el
M M . el ™1 - e
sl prned deafhing ™
__\l'l_
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2mmplMnope —— mn Bl feming
Conlimes s wwd memisers ol ol panel
sinechwnl pane beced ) edpgem
ey Opflowwd b for a4y /
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| -
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N Bl v el D131 x
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See sub. (9) (c) 6.
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Comm 21.25

WISCONSINADMINISTRATIVE CODE

Figure 21.25-H
CONTINUOUSLY-SHEATHED BRACED WALL LINE WITHOUT CORNER RETURN

CORMER DETAIL
FER AGURE 21.25—G

e ///// LA,
U2

N

\4 ERACEDWALL FANELS K
MEETING MNKMW REQURED LENGTH 500 1n TIE-DOWN

FES SUB. (9) (0) ph -
AT BOTH ENDES OF ERACED WALL LINS E;Eé"ﬁgf
(AL DT=ER FRAMED FORTIING OF =
WALL ALED BHENTHED)

FIGURE 21.25-|

CONTINUOUSLY SHEATHED BRACED WALL LINE — FIRST
BRACED WALL PANEL AWAY FROM END OF WALL LINE WITHOUT TIE DOWN

| 13- MAx

1

CORMER DETAIL
FER FIGURE 21.25-G _\
|

i -

\
iy
0

CLEAR
CFEMMNG
HIEIGHT
CLEAR
CETHING HTIGHT

L FAR
CFENMG
HEHT

502

BRACED WALL FANELS MIKILUR 2 PANELE AT
MEETING MINIMUM REQUIRED LENGTH BOTH 2IDES OF CORNER
=ER SUB. (9) (c)
AT BOTH ENDS OF BRACED WALL LINE
(ALL OTHER FRAMED PORTIONS OF
WALL ALSO SHEATHED)

FIGURE 21.25-]

CONTINUOUSLY SHEATHED BRACED WALL LINE — FIRST BRACED
WALL PANEL AWAY FROM END OF WALL LINE WITH TIE DOWN

|, 2B mAX.

CORNKER
DETAIL
FER FIGURE
21.25—-G

i
i
)

ERACED WALL FANELD
MEETING MINIMUM REQNRED LENGTH
=ZR SUB. (9) (c)
AT BOTH ENDS OF BRACED WALL LINE
(ALL OTHER FRAMED PORTIONS OF
WALL ALSO SHEATHED)

HEIGHT

IJ\
BOD I TRE-DOWN

DEVICE IN LIEU OF
CORMER RETURM
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42-3 DEPARTMENT OF COMMERCE Comm 21.25

4. ‘Braced wall percentageln addition to bracing percent shall be permitted to be multiplied by a factor in accordance with
ageadjustments specified elsewhere in this code, the braced Walble21.25-K.
percentages for method under sub. (8) (b) 4. frabiel21.25-G

TABLE 21.25-K
ADJUSTMENT FACTORS TO THE PERCENTAGE OF REQUIRED BRACING PER WALL LINE — CONTINUOUSL Y SHEATHED

Multiply Per centage of Bracing
Adjustment Based on Maximum Wall Clear Opening Height: Per Wall Line By:
Continuous wood structural panel sheathing when maximi 85% of wall height 0.9
opening height in wall line does not exceed* 67% of wall height 0.8

*Percentage of bracing for continuous wood structural panel sheathing shall be based on sub. (8) (b) 4. requirements.

5. '6:1 aspect raticontinuous structural panel sheathing with  e. The reduction factors for continuously braced walls from
extendecheadet a. Wall segments having a maximum 6:1 heighsubd.4. shall be applied when calculating applicable percentages
to width ratio are permitted only when built in accordance witbf wall bracing.

Figure21.25-K. f. The number of wall segments having a maximum 6:1 height

b. The maximum 6:1 height-to—widthtio is based on height to width ratio in a wall line may not exceed 4.
being measured from the top of the header to the bottom of the g. Forpurposes of resisting wind pressures acting perpendic
wall segment bottom-—plate. ularto the wall, the minimum requirements of Figure 21.2%r&

c. For purposes of calculating the percentage of panel bracgwficientfor wind speeds less thah@mph in exposure category
requiredby Table 21.25-H, the length of the braced wall pan@.
shallbe the measured lengthtbE full height sheathing segment  h. For exposure categories C and D, the header to jack stud
adjacento the opening. strap requirements aride number of additional jack studs shall

d. Corners at the ends of walls usthg option shall be cen bein accordance withable 21.25-L.
structedin accordance with Figure 21.25-G. Whéreratio seg Note: See Tble 21.25-L footnotes for definitions of the exposure categories.
mentsare useat the ends of braced wall lines, a 2 foot minimum i. 6:1 aspect ratio segments with extended header are per
width wood structural pan@hust be installed on the corner returnmitted over raised wood floors or second story applications, when
asshown in Figure 21.25-FAn 800 Ibtie down may be installed constructedn accordance with rinboard/band joist connection
in lieu of a 2 foot corner return, as shown in Figure 21.25-H. in Figure 21.25-K (b) or (c).
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Comm 21.25 WISCONSINADMINISTRATIVE CODE
FIGURE 21.25-K
6:1 ASPECT RATIO BRACED WALL PANELS USING CONTINUOUS WOOD
STRUCTURAL PANEL SHEATHING AND EXTENDED HEADERS
CUTSIDE ELEVATICN SIDE ELEVATICIN
b EXTEMT OF HEADER |1'|‘1'ﬂ BRACED WALl SEHSMEMTS)
: TP PLATE CORTIHUITY 15
b EATEMT GF HEADER [(ORE BRACED WLl SECMENT) il
- A e e swn I= g |
1 F::::’ MAIRE TN T 1A WFT AT i I -E:.":q SHEATHING FLLER
Ea- o8 HEADER SHALL QCCLIR AT TOR OF WALL, b r fana ;I B MEEDED
S 2 10 1B [FINGHEL WtTH) | et
L % e sl - 140 SIHKER
ko “FASTEM SHEATHIMNG TO HEADER WITH 50 COMMONM i 1 RIAILS P4 7 ROWS
b AR5 1M 3 GRID PATTERM AS SHOWH AN 3" 00, I : e EE O
t' [, AL FRAMING [TUGS ARD 5iLL5) TR 1 | ) o
T B | :
B Lo HEADER SHiALL B FASTENED TO THE KNG STUD WITH Stomentre| 1000 LB HEADER.
[ % ba180 SINKER AL A SUB. 8) (@) | - i T LACK STUD STRAR
. iy [t o " bl I BOTH SIDES
L e S MIMIMLI 1000 LB HEADER TO- JWCK-STUD STRAF 0N il I L OF GRENING
Max. [ s BOTH SIDES OF QPERMMG PER TABLE 21.25—K ! B b
HEIGHT Fg- il (NSTALLON BACKSIDE A5 SHCIWN ON SIDE ELEVATION| x|
w L : 3 =
- -t? FOR A PAWEL SPLICE {IF MEHDEDY, PAMEL FDGES SHALL K& - '--i |
F" = ALOCKED AND OOCUR WITHIN 34 OF MID HEIGHT ONE e e [l 1 T
ol Wy E{:-WCIF TYE SHEATHENG TO-FRasitiG MaLING 15 EEI’.'..‘UIP.ED MC. OF el [r| 375 MM
= “i:; i EACH FANEL, WCEETUDS [ 2 b THICK MESS WG
o4 .PER S. COMM| | &l STHLICTURAL PAMEL
[ ,_. “WOOR STRUCTURAL PAMEL STREMGTH A215 - 21 25 (3) (b)| .- | SHEATHEG
-5 i L = e p)
Lo T3 MM, ) 204 TYR [ B
[ a ™ AU, LERSGTH DASED: M 6.1 HENGHTTO: LEMGTH RATHO. b j
| ety FORECAMBLETS" MIM. FOR 3 HEIGHT | o |
2 {. 00 e ——— e . | I.....H_T:l_.lr.. :
[F i Wity 3 Ak |®
RN : _ E -t 1 3
e ANCHOE BOLT FER S. COMM 21.18 (1) (0)
" BARL THIE 1A PLATE WASHER
PO WD EXRCISLIAE CATRGORIES C AD B ARDITIOMAL 0K STURS i B2 RECHSIED PER TABLE 21.25—L
h r T
e AL SOILE PLATE ;_:
b T ST PER i
=\ g
1l | il /' PLATE TO JOIST
11 E“’E"L‘&‘G AMCHORS ‘- \ | /' P FASTENER
- e s |+k
i ':_z &30 L= | | i TABLE IN APPENDIX
P — I |
Eml P ¢
) ; | A4
.. | i - I__.__.\]
e WEHIE STRUICTLIRAL RAMEL SHEATHIBGG CVEL APPROVED BasD JOST & | mﬁgﬁT
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oo e Cor
Es || MAIL SCLE FLATE | : -
By O JCIET PER I {3
: S8 || o
i ! x| PLATE TO) JOIET
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42-5 DEPARTMENT OF COMMERCE Comm 21.26

TABLE 21.25-L

HEADER TO JACK STUD STRAP AND THE NUMBER OF ADDITIONAL JACK STUDS REQUIRED FOR RESISTING WIND PRESSURES
PERPENDICULAR TO 6:1 ASPECT RATIO WALLS LOCA TED IN WIND EXPOSURE CATEGORIES C AND D¢

Wind Exposure Category C Wind Exposure Category D
Required Strap Wall Height (ft) 85 mph 90 mph less than 10 mph 85 mph 90 mph less than 10
Capacity (Ib} mph
10 and less 1000 1200 2275 1375 1750 3050
Number of 8 — — — — — 1
additional 2x4
Jack Stud’ 9 — — 1 — L 2
10 — 1 2 1 2 3

2 If 2x6 framing is used, then the required strap capacity may be multiplied by 0.65, but in no case shall the required strap capacity be less than 1,000 Ib.
b If 2x6 framing is used, then no additional framing shall be required.

¢ Exposure category B is comprised of urban and suburban areas, wooded areas, or other terrain with numerous closely-spaced obstructions having the size of single—
family dwellings or lager Exposure B shall be assumed unless the site meets the definition of another type exposure.

Exposure category C is comprised of flat open country and grasslands with scattered obstructions, including surface undulations or other irregularities, having
heights generally less than 30 feet extending more than 1,500 feet from the building site in any quadrant. This exposure also applies to any building located within
Exposure B type terrain where the building is directly adjacent to open areas of Exposure C type terrain in any quadrant for a distance of more than 600 feet.

Exposure category D is comprised of flat, unobstructed areas exposed to wind flowing over open water for a distance of at least 1 mile. This exposure applies only
to those buildings and other structures exposed to the wind coming from over theBxgi@sure D extends inland from the shoreline a distance of 1,500 feet or
10 times the height of the building or structure, whichever is greater

History: Cr. RegisterNovember1979, No. 287, &f6-1-80; cr (1) (d) and am.  Mortarsshall be used and placed in final position withif f@ours

(3) (b), RegisterFebruary1985, No. 350, &f3-1-85; rand recr(3) (b), amTable after mixin
21.25B and E, Registedanuary1989, No397, ef. 2-1-89; am. (3) (a) and (6), Reg Note: T g. ‘ - hi L ded
ister, March, 1992, No. 435, £#-1-92; r and recr(1) (c), am. @ble 21.25-Der. ote: 10 ensure proper mortar mixing, machine mixing Is recommended.
Table 21.25-F Register November 1995, No. 479, &f 12-1-95; am. able
21.25-A RegisterJanuary1999, No. 517, &f2-1-99; r (1) (b) and (c), renum. (1) TABLE 21.26-A
(d) to be (b),.rand recr(2), (6)and Bbles 21.25-E and &nd am. (3) (b) 3., Register
March, 2001, No. 543, £f4-1-01; CR 02-077: (3) (c) Register May 2003 No. 569, TYPES OF MORTAR FOR VARIOUS KINDS OF MASONRY
eff. 8-1-03;CR 08-043: am. (1) (title), r (1) (b), renum. (1) (a) and (6) (a) 4. to Kind of Masonry Types of
be (1) and (6) (a) 5., rand recr. Table 21.25-A, cr(6) (a) 4., (7), (8) and (9) Regis Mortar
ter March 2009 No. 639, eff. 4-1-09; caction in Figure 21.25—-E made under Foundations:
5.13.92 (4) (b) 7., Stats., Register Mah 2009 No. 639. _ -
FOOtiNGS. . ..o M, S
Comm 21.26 Masonry walls. Masonry walls shall be Walls of SOl UNItS - « .+« o v oeoo o M. 'S, N
constructedn accordance with the requirements of this section.  \waiis of hollow units. . . . . . . .« .+ oo oo M. S
(1) CoLb WEATHER WORK. When ambient air temperature is ~ Hollowwalls ... ...... ..o, M, S
below40°F, the cold weather construction procedures uAdxr Masonry other than foundation masonry:
530.1shall be followed. Piers of Solid Masonry . ..........o.eiiiiiieean. M, S, N
Note:. The requirements for cold weather work are in sections 1.8.8@dof the Piersof hollow UnitS. . . .. ..o oo e M, S
2005edition of the ACI standard. ] ) Walls of solid Masonry. . .........c.oueeuineenann .. M, S, N, O
(2) MasonRry uNITs. (a) Unused conate units. Previously Walls of solid masonry not less than 12 in. thick or more M, S, N, O
unusedconcretemasonry units shall conform to the ASTM C 90 than 35 ft. in height, supported laterally at intervals not
standard. exceeding 12 times the wall thickness. . ..........
(b) Unused clay or shale unit®reviously unused clay shale Walls of hollow units; load-bearing or exteriend hallow M, S, N
. " walls 12 in. or more in thickness. . ................
masonryunits shall conform to the appropriate ASTM standard: -
. X . . . . Hollow walls, less than 12 in. thick. . . ................ M, S, N
C 62; C 216; or C 652Units which will be exposed to weathering s L .
Linings of existing masonneither above or below grade. M, S

or frost action shall be Grade SW as specified in these standards.

(c) Used masonry unitsAll previously used masonry units — - — -
shallbe free from physical defeatghich interfere with the instal ‘ (d) Cﬁmenuuous matenal.Cemenrtlltlousmaterlal shall con
lation or impair the structural properties of the unit. orm to the standards approved by the department.

" . Note: The department withccept cementitious material conforming to the follow

(3) TypEsorFMORTAR. (a) Mortar specifications.The type of ing standards: ASTM C91, Masonry Cement; ASTM C150, Portland Cement; ASTM
mortarshall be determined fromable 21.26—-A. The mortar shall C595, Portland Blast-Furnace Slag Cement; ASTM C207, Hydrated Lime for
conformto the requirements of ASTM C-270. MasonryPurposes; and ASTM C5, Quick Lime for Structural Purposes.

(b) Surface bond mortarsSurface bond mortars for masonry (€) Aggregates.Aggregates for use in masonry mortar shall

walls shall be mixed in accordance witfe proportions specified con5|§tof natural sand or manufactured sand and shall be graded.
onthe bag. Note: The department will accept aggregates in accordance with ASTM C144.

(4) MORTAR COMPONENTS. Mortar components shall comply - (5) CaviTy waLL. (@) Corbels. Corbelsshall be constructed
with the following requirements: in accordance with ACI 530.

(a) Water. Water shall be clean and free of deleterious amounts (P) Projections. The projection of a wall beyond the edge of
of acids, alkalies, or ganic materials. a'supporting member other than masosnch as a shelf angbe

(b) Admixtues or mortar colors. Admixtures or mortar colors edgeof a beam, shall not excee Inches, unless at lezi# the

shallnot be added to the mortar unless the resulting mortar C%ggfcg;neinwytheen?gen:asonry involved is located directly dter
formsto the mortar specificationgOnly mineral oxide may be yingm .

usedas mortar color and shaibt exceed 10% by weight of the  (6) OPENINGS AND LINTELS. (&) Openings. The masonry

cement. aboveopenings shall be supported. The bearing length of-struc
(c) Mixing. Mortar shall be mixed for at least 3 minutes aftiral €lements which support theasonry above the opening shall

all ingredients have been added with the maximum amountR§not less than 4 inches.

waterto produce a workable consistendylortars that have stif (b) Lintels. Unless designethroughstructural analysis, lin

eneddue to water evaporation shall be retempered by additgys shall be provided using either steel angles or reinfortzémg

wateras frequently as needed to restore the required consistentyaccordance withdble 21.26-C.

Masonry other thanabove. . .......... .. ... .. ... .... M,S,N
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Comm 21.26 WISCONSINADMINISTRATIVE CODE 42-6
TABLE 21.26-C (b) Location. 1. ‘Lintels and chimneys.In exterior hollow
ALLOWABLE SPANS EOR LINTELS SUPPORTING masonrywalls, flashing shall be installed at the backsideshifr
MASONRY VENEER neysand at the bottom of the cavity formed by openings such as
No. of /" or lintels over doors and windows.

. . qu_ulfvalent 2. Veneer Flashing shall be installed at the bottom of veneer
SI:F:] olfe Steel NXb%t\?ery 02?) C?\;gry Tonb%t:enes eg‘a‘;ﬁ'”g andshall extend over the top of the foundation and up at &ast
3 xg3 T e o " inchesand be embedded in the backing course.

4 - - - "
Lax3xY, g0 5_0 - 1 (c) Weep holes.1. Weep holes may not be placed below final
Lex3lxl, 14-0 8-0 3-8 2 grade. o _
2-L6x3yxly, 20-0 1EC 5 -0 2 2. Rope or similar material used to form a whkefe shall be
ILong leg of the angle shall be placed in a vertical position. removedas soon as the mortfar sets: ) )
2Depth of reinforced lintels shall be not less than 8 inches and all cells of 3. Weep holes shall b#g—-inch minimum diameter
hollow masonry lintels shall be grouted solid. Reinforcing Ishedl extend (9) BEARING. (a) Concentrated loads. Beams, girders,
not less than 8 inches into the support. trussesjoists and other members producing concentritads
3steel members indicated are adequate typical examples; othemstabers shallbear a minimum of 3 'nCheS_" on one of the f_ollowmg:
meetingstructural design requirements may be used. 1. ‘Concrete beam.” The equivalent of a nominally reinforced

(7) MASONRY VENEERS. (a) Veneer over frame construction. 2,500psi concrete beam 8 inches in height.
1. Masonry veneers may be corbeled over the foundation wall, but 2. ‘Solid masonry At least 8 inches in height of masonry
the corbeling shall not exceed one inch. composedf solid masonry units with all voids and joints com

2. A minimum one-inch aispace shall be provided betweerplmelylﬁ”ed with mortar - . .
theveneer and the sheathing unless a manufactufset ofaterial 3. ‘Metal plate.” A metal plate of sfigient thickness and size
is used. to distribute the load to masonry units. For piers and columns, the
3. Where no brick ledge is formed in the foundation walk, coPéaringplateshall not exceed 60% of the cross—sectional area of
rosion resistant metal or othewater-resistant flashing shall tN€Pi€r or column and the resultant reaction otaftical and hor

extendover the top of the foundation wall from the outside fadg©nt@lloads shall fall within the middle third of the member

of the walland shall extend at least 6 inches up on the sheathing. 4. ‘Bond beam.” The bond beam sttad the equivalent of not
Theflashing shall be installed to drain any water outward. ~ |€SSthan an 8-inch lintel (bond beam) block with 2 Ndbats

4. Weep holes shall be provided at the bottom masonry cou bedded irhigh strength mortar fill or equivalent. The loads
at maximum intervals of 2 feet. allbear on the fill

. . . b) Continuous loads.Joists, trusses arittams other than
”5' Ventilation openings shall be provided at the top of thﬁo(og,spaced 4 feet or less on center and 40 feet or Iéasgith,
wall.

Note: The ventilation opening could be cther than a ween hole slabsor other members causing continuous loads shall be trans
: pening b note. mitted to masonry with a minimum bearing of 3 inches upon solid

6. Studs and sheathing behind masonry veneer shat\be ,aqonryat least 2 inchesin height, or asndicated for concen
eredwith material used to construct the water-resistive barrier as:adioads.

requiredunder s. Comm 21.24 (4). I
Note: Acceptablewater—resistive barrier materials include polymeric-based (c) Stack bond wallsConcentrated loads shall be distributed

housewraps angt15 or greater asphalt-saturated felts that comply with ASTM D 2281t0 masonry laid in stack bond by a concrete beam or beath

for type | felt. [as defined in par(a)]. For masonry of solid units, 2 additional
7. Masonryor brick veneer shall be above final exterior gradeows of a continuous tie assembly may be used instead of-a con

unlessthere is through-wall flashing at grade or withiodirses crete beam or bond beam.

abovegrade. (d) Support of wood floor member#here a wood structural
(b) Veneer over masonry back-uftorrosion—resistant metal memberis buried in masonry for support, it shall be firecut or a

or other water-resistant bafiashing shall be provided at the bot self-releasingievice shall be used. Where the end of a wood

tom of the veneer and shall extend over the top of the foundatigffiucturalmember is built into an exterior wall/a-inch air space

andup at least 6 inches and be embeddeterback-up course. shallbe provided at the sides, top and end of such member

Theflashing shall be installed to drain any water outwakéep (10) BonbinG. Unless designed through structural analysis,
holesshall be provided at maximum intervals of 3 feet. all masonry walls shall be bonded as follows:

(c) Veneer attachmentveneers shall be anchored or adhered (a) Single—wythe walls.Masonry units in single-wythsalls
in accordance with ACI 530 and ACI 530.1. shall be lapped at least 2 inchesare-third the height of the

(8) FLasHING. (a) General. 1. Flashing shall be installed in™asonryunit, whichever is greateor through theise of continu
accordancewith this section to drain any water outward awafustie assemblies spaced at 16-inch vertical intervals.
from structural members, sheathing and insulation. (b) Multi-wythe walls. Adjacent wythes shall be bonded with

2. Open joints or weep holes shall be provittethe facing continuoustie assemblies spaced at vertical intervals not exceed
immediately above the flashing at a horizontal spacing not"9 161|nches; or individual ties of at ledf-inch diametefor
exceeding? feet. each4”z square feet of wall area, spaceciahaximum vertical

3. Flashing shall consist of materials that are durable and distanceof 18 inches and a maximum horizontal distance of 36
manéntIyUV—rgJesistant such as sheet metal or heavy gauge P chest;r(::r bond_lqﬂ Wllt h adf.ultl courgetxf mason(;y headershe\llleryt

TG ) ' venthcourse. The clear distance between bond courses shall no
Note: Materials including house wrap, asphalt-impregnated building palper eq;ggeed16 inches for solid masonry units and 24 inches for hollow

tic sheeting, peel-and-stick rubberized sheet material, and light gauge PVC ar k .
acceptabl@s meeting this requirement. masonryunits. Hollow walls shall not be bonded with headers.
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42-7 DEPARTMENT OF COMMERCE Comm 21.27

(1]_) BoLTs AND ANCHORS. The allowable shear on steel bolts Note: For informationon toe nailing, see the fastener schedule table in the Appen
andanchors shall not exceed the values giverainld 21.26. X

(4) RoOFRAFTERS. (a) General. 1. Rafters shall be notched

TABLE 21.26 to fit the exterior wall plate and fastened to the wall.
ALLOWABLE SHEAR ON BOLTS AND ANCHORS 2. Collar ties shall be installed on the upper third of every third
Bolt or Anchor Allowable Shear pair of abutting roof rafters or every 48 inches, whichever is less.
Diameter (inches) Embedment (inches) (pounds) Note: Collar ties are intended to provide stabilitytie roof at the ridge. Lateral
T, 2 270 restraintfor the walls must be provided in accordance with sub. (2).
3/g 4 410 (b) Ridge boadls. 1. Where rafters meet to form a ridge, the
1, 4 550 raftersshall be attached to a ridge board.
S/g 4 750 2. The ridge board shall have a depth at least equal to the
%y 5 1100 lengthof the cut end of the rafter abutting it.
g 6 1500 3. Where all rafters are placeitectly opposite each other or
111/8 ; ;2:8 areoffset at the ridge board by less than the thickness of the rafter

theridge board shall have a nominal thickness of at least 1 inch.

(12) JoinTs. Joints in masonry construction shall ten 4. Where one or more rafters aréset at the ridge board by
4 S. g I Yy u morethan the thickness of the raftéte ridge board shall have a
structedin accordance with ACI 530.1. nominalthickness of at least 2 inches.

(13) CLeanin. Chemical cleaning agents shall be prevented (o) piqge heams.Rafters shall be attached to ridge beams
from harming the metal reinforcement of structural Componer\ﬁingengineered clips, straps or hangers or the connestiaih
andshallnot be of a strength which will adversel§eat the mor be designed through siructural analysis
tar. . . . )

History: Cr. RegisterNovember1979, No. 287, &f6-1-80; am. (3) and cfable (d) Bearing. The required bea”_ng for wood rafters Sha_lhbe
21.26—BlRegiste,rFe(gruaryl%s, Noi 3)58),)éf3—1—85; am.h (9)b), RegisterJar}u accordancevith the NDS adopted inable 20.24-2, except imo
ary, 1989, No. 397, &f2-1-89; am. (6) (b), RegisteMarch, 1992, No. 43%f. ; ;
4_y1_92;r. and reer(2) am. () O & 3. 4_'9(b)'_ 1(14), RegisterNovember casehshall t_he rt])earmg be less th&nidches on wood or metal or
1995,No. 479, ef 12-1-95: CR 02~077: am. (7) (a) 4. Register May 2003 No. 56¢€Ssthan 3 inches on masonry or concrete.
eff. 8-1-03;CR 08-043: r and recr. (1), (5) (a), (8) and (12),enum. (3) (intro.) (e) Ladders. 1 Overhangs ayable end walls of more than 12

d (a) to be (3 d (b) and am. (3) (a), am. (4) (b) and (7) (a) 2(5) (c), . ; . ;
'EI\'gblt(aas)Zf.Zee—(B)a(nEg gg, c(r()7531 ?a) g[.nto(7? é?\)d ?51 R(eg;igstz,*? an% )2(()%)9 I\Eo) ((5%)9, inches shall be provided with ladders which extend into the-struc

eff. 4-1-09. ture a distance no less than the length of the overhang.
2. The ladders shall be fastened at the wall.

3. The interior end of each ladder shadl attached to a rafter
. . or truss with a hanger

Comm 21.27 ~ Roof dESIQn and framlng._ . (1) STRUC—. Note: For the purposes of this section, a ladder is defined as a perpendicular pro
TURAL DESIGN. (@) General. Roof and roof-ceiling assembliesjectionextending beyond the face of the wall below
shallsupport all dead loads plus the minimum live loads upaler  (5) CejLing JoisTs. (a) Ceiling joists shall be nailed to exterior
(c) and s. Comm 21.02. walls and to the ends of rafters.

(b) Applicability of tables. The joist and rafter tables the (b) Ends of ceiling joists shall be lapped at least 3 inches and
appendixare valid for roofs with a minimum slope of 312. e fastened eithewith 3-16d nails or in accordance with the floor
Lesserslopes require engineering analysis or shall be provid t requirements under s. Comm 21.22 (4) (a) 1. d.
with a ”dge beam. Note: See the fastener table in the Appendix for a nailing schedule for ceiling

(c) Sloped oof snow loads Snow loads specified in s. Commioists.

21.02(1) (b) 2. may be reduced for roof sloggeater than 30 (c) Where ceiling joists anglaced at right angles to the rafters,
by multiplying the snow loadyy Cs. The value of Cs shall bethe lookout joist or ties shall be fastened to the parakding

IBolts and anchors shall be solidly embedded in mortar or grout.

SubchapterVIII — Roof and Ceilings

determinedby the following: joists or rafters using engineered clips, straps or hangers or the
( _ 30) connectionshall be designed through structural analysis.
Cs=1- a (6) VALLEY AND HIP RAFTERS. (&) Valley rafters. 1. Where no
40 bearingis provided under valley raftersthe intersection of 2 roof

areasthe valleyrafters shall be doubled in thickness and shall be
atleast 2 inches deeper than the required common rafter to permit
full bearing at the beveled end.

h 2. Where ridges are provided atfdient elevations, vertical
pportshall be provided for the interior end of the lower ridge
ardor ridge beam.

(b) Hip rafters. Where no bearing is provided under hip raf
tiﬂg,the hip rafters shall be of the same thickness as common raf
upward normal to the roof surface ersand shall be at least 2 inches deeper than required to permit

. . full contact with the jack rafter
2. Roof overhangs, eaves, canopies and cornices shall with J

tandan ard wind pressure of at least 20 pounds per ard?) ROOF TRuUssEs. (a) Metal plate connected wood roof
fSoot appliue%vzorth;wentife esfggjosed area. s pounds p SqutrusseShaII be designed in accordance with TPI 1 and the NDS

(b) Anchorage. 1. Roof framing members spanning more tha%doptewnder s. Comm 20.24.

where a is the slope of the roof expressed in degrees.

Note: A roof pitch of 7 in 12 is equal to 30

(2) LATERAL RESTRAINT OF WALLS. Provisions shall be taken

to absorb the horizontal thrust produced by a sloping roof throu
theuse of wall ties, ceiling joists, beams at the ridge or at the wj
or a system designed through structural analysis.

(3) UPLIFT AND SUCTIONFORCES. (a) General. 1. Roofs shall
withstanda pressure of at least 20 pounds per square foot ac

6 feet measured from the outermost edge of thesioalf be per (b) Truss members shaibt be cut, bored or notched, except
manentlyfastened to the top plate of load bearing watig @S allowed under sub. (8) (d).
engineerealips, straps or hangers. (c) If connection is provided to stabilizenon—load bearing

2. Roof framing members spanning 6 feet or less measuMdll: & slotted expansion joint or clip shall be used.
from the outermost edg#f the roof shall be permanently fastened (8) NOTCHINGAND BORING. (&) General.1. Notching and ber
to the top plate of load bearing walls using toe—nailing or engin@g of beams or girders is prohibited unless determined through
eredclips, straps or hangers. structuralanalysis.
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Comm 21.27 WISCONSINADMINISTRATIVE CODE 42-8

2. Notching and boring of ceiling joists and rafters shall-com 2. Each shingle package shall be labeled by the manufacturer

ply with pars. (b) and (c). to indicate conformance to the applicable ASTM standard for
(b) Notching. 1. Notches located in the top or bottom of-ceil€achtype of shingle or the exception in pen).
ing joists and rafters are prohibited from all of the following: 3. Shingles shall be installed in accordawndth the manufac

a. Having a depth exceedifigthe depth of the member  tUrér'srecommendations. o
b. Having a length exceedifg the depth of the member 4. Shingles shall have at least 4 fasteners per strip shingle or

. . . 2f nergper interlocking shingle, unl he manuf rer h
c. Being located in the middfe; of the span of the member otlfsrtespicﬁ‘ﬁ:atiéis?c g shingle, unless the manufacturer has

2. Whereceilingjoists or rafters are notched at the ends, the g Shingle head lap shall be at least 2 inches, unless the

notch may not exceeth the depth of the member manufacturehas other specifications.
3. Bird mouth cuts may not excedd the depth of the rafter Note: See s. Comm 20.07 (62) for definitions of shingle terms.
unlessthe seat cut bears fully on the wall plate. Note: The Residential Asphalt Roofing Manual can be purchased from the

. . . Asphalt Roofing Manufacturers Association at 6000 Executive Boulev@uite
(c) Boring. 1. Holes bored within 2 inches of the top or bottorno1, Rockville, Maryland 20852-3803. This manual contains extensive information
of ceiling joists or rafters may not be located in the midglef on lshdingles from mangfa,ctureh througwstaﬂatigﬂ, insl_pﬁctiolrlrmidter?ancef- It g
includes a recommendation that propettiven and applied nails are the preferre
the span of the member fastening system for asphalt shingles.
2. The diameter of a hole may not excégdhe depth of the Note: Section Comm 20.04 (2) requires compliance with all parts of this code,
member inc(ljudiﬂgtheze roofing provisions, for an alteration to any dwelling that is regulated
: underthis code.

3. A hole may not be boreithin 2 inches of a notch or by Organic shingles Organic asphalt shingles shall conform

anotherhole. to ASTM D 225 and the Class C requirements of ASTM E 108,
4. The distance between adjacent holes may not be less thadshall pass the wind resistance test of ASTM D 3161.
the diameter of the Iger hole. (c) Fiberglass shinglesFibeglass asphalt shingles shedin

(d) Engineeed wood poducts. Notching or boring of engire form to ASTM D 3462 except that laminated shingles shall have
eredwood products shall be done in accordance with the manufadear strength of at least 1450 grams in each ply
turer’s instructions provided those instructions were developed (4) Ice bam PROTECTION. (a) Shingled or shake roofs that
throughstructural analysis or product testing. extendover a heated area of a dwelling or attadj@age and that

(9) ROOF SHEATHING, BOARDS AND PLANKING. (&) Structural havea slope of 4:12 or less shall be provided with ice dam protec
sheathing. The allowable loads and spans for structural sheathitign in theform of sheet metal or a product labeled as meeting the
shallbe in accordance with the grade stamp on the panel.  requirementof ASTM D 1970.

(b) Roof boads. 1. Where the rafter spacing is 24 inches on (P) The ice dam protection shall extend at l&dstnches up
centeror less, roof boards may be used that have a minimum thiéike roof slope from the roof edge and at least 12 inches up the roof
ness off/g—inchfor solid sheathing arft—inch for spaced sheath Slopebeyond the inner face of the exterior wall.
ing. (5) OTHERROOFCOVERINGS. All roof coverings not otherwise

2. Where the rafter spacing is greater than 24 inches on,cerfigdressedh this section shall be installedascordance with the
roof boards shall be tongue and groove, at least 1.5 inches th{ﬁ@nufacturer’snstructlons ol national standard recognized by

(c) Roofplanks. 1. Roof planks shall be tongue and groove € department. . .
or splined and at least 2 inches, nominal, in thickness. (6) ReroorING. New roof coverings may not be installed over

. . existing roof coverings where any of the followiragpnditions
2. Planks shall terminate over beams unless the joinenare 9 g y @

exist:
matched. . . . . (a) The existing roof or roof covering is water—soaked or has
3. The planks shall be lab that no continuous line of joints geterioratecsuch that it is inadequate as a base for additional roof
will occur except at points of support. ing.

4. Planks shall be nailed or fastened to each beam. (b) The existing roof is wood shake, S|aﬂﬁy, cement or
History: Cr. RegisterNovember1979, No. 287, €f6-1-80; am (3) (a), Register asbestos—cemetile
January,1989, No. 397, &f2-1-89; r and recr(1), am. (3) (a), RegisteMarch, s L
1992,No. 435, ef 4-1-92; r and recr(3) (a), RegisteNovember1995, No. 479, (c) The existing roof has 2 or maapplications of any type of
eff. 12-1-95; rand recr(3) (a) 1. and 2. c., Registdanuary1999, No. 517, éf ina.
2-1-99;am. (3) (a) 1. a., Registdvlarch, 2001, No. 543, #-1-01;CR 02-077: permanentoof covering

r. and recr(3) (b) Register May 2003 No. 569f.&-1-03;CR 08-043: r and recr. (7) FLasHING. (a) General. Flashing shall be installed e
RegisterMarch 2009 No. 639, eff. 4-1-09. junction of chimneys and roofs, in all valleys, and around all roof
_ openings.

Comm 21.28 Weather protection for roofs. (1) Gen- (b) Flashing of open valleysl. Open valleys shall be flashed
ERAL. (a) All roofsshall be designed and constructed to assufgth at least No. 28 gauge corrosion—resistant sheet metal, 16
drainageof water incheswide, or a layer of at least 50—pound roll roofing, 16 inches

(b) All fasteners shall be corrosion resistant. wide, placed over a layer of number 15 roofing underlayment.

(2) UNDERLAYMENT FOR SHINGLES. Underlaymentonsisting 2. Flashing sections shdde overlapped by at least 4 inches.

of number 15 asphalt-impregnated felt paper or equivalent or(c) Flashingof closed valleys Where shingles are laced or
othertype | material that shows no water transmission when testedvenover the valleythe valley shall be flashed with at least one
in accordance with ASTM D 226 or ASTM D 4869 shall be prdayer of 50—pound roofing, at least R@heswide, over a layer of
vided under shingles. numberl5 roofing underlayment.

Note: Underlayment materials meeting the requirements of ASTM D 1970 meet (d) Chimney flashingl. Chimneys shall be flashed and ceunt
the performance requirements of this section. er—flashedo a height of at least 6 inches.

(3) ASPHALTSHINGLES. (a) General. 1. Shingleshat have a 2. Chimney crickets or saddles shall be installed where the

self-sealingadhesive strip shall include a sealant which has : : . p : .
averagebond strength of at least 1.5 pounds per 3.75 inches?J fc.er5|de of a chimney is more than 30 inches wide on a sloping

shinglewidth, at 32F. . . . .
Note: The department will accept results of testing conducted in accordance wjth 3. The intersection of the cricket and the Chlmney shall be

anapproved test method for verifying compliance with the sealant uplift resistarid@shedand counter—flashed to a height of at least 6 inches.

requiredin this paragraph. Information on the applicable test method may beHistory: Cr. RegisterNovember1979, No. 287, &6—1-80; am. (7) (a), and
obtainedfrom the department. recr Table 21.28-A, Registedanuary1989, No397, ef. 2-1-89; am. (1), (5) and
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42-9 DEPARTMENT OF COMMERCE Comm 21.30

(6), cr. (2m) and (6) (a) 3r, and recr(4) (c), RegisteMarch, 1992, No. 435, fef Note: The department will accegampers and hoods listed by nationally recog
4-1-92; cr (6) (c), RegisterNovember1995, No. 479, €f12-1-95; CR 02-077: nizedlaboratories.

r. and recr(1) (a), renum. (6) (intro) to (c) to be (6) (a) to (d) and am. (6) (a) to (c) ; ; i
RegistetMay 2003 No. 56%ff. 8-1-03:CR 08-043: r and recr. Register March (9) FLue LINERs. (@) Flue liners shall be installed in accord

2009No. 639, eff. 4-1-09. ancewith s. Comm 21.30 (7) and this section.
. . (b) Flue liners shall start at the top of fireplace throat and
SubchapterIX — Fir eplace Requiements extendto a point at least 4 inchabove the top of the chimney cap.

Comm 21.29 Masonry fireplaces. Masonry fireplaces (c) Firebrick may be used in the throat of the fireplace as an

= inlet to the flue liner
shallbe constructed of masonstone or concrete. Masonry fire (10) CLEANOUT OPENINGS. Fireplaces with ash dumps shall be
placesshall be supported on foundations of concrete or masonry ouTo GS. P ump

Structuralwalls shall be at least 8 inches thick. Masonry- ﬁréofc;xidedwit.h cler?nlcl)gt opeging? fat the bas?. .Dloorsftmﬂes
placesshall conform to the following requirements: Of th€ opening shall bé made ot terrous materials.

: : (11) MANTEL SHELVESAND COMBUSTIBLETRIM. Woodwork or
of f(lllj)e ';;%Etsk:éEﬁrgg?agfgsgﬁi%ﬁﬁ;ﬁ;@%"éjbe@bgsleggon the ty%?he_rcombustible materials shall not be placed within 6 inches of
T the fireplace opening. Combustible materials located within 12
TABLE 21.29 inchesof the fireplace opening shall not project perpendicularly
MINIMUM ELUE SIZE FOR MASONRY FIREPLACES morethanl/g—inch for each inch distance from the opening.

(12) FRAMING AROUND FIREPLACES. Combustible materials

Type of Flue Minimum Cr oss—Sectional Aea . . h .
. . locatednear fireplaces shall be installed in accordance with
Round 171, of fireplace opening but not less than 75 square
inches. Comm21.30 (9).
Square or rectangular Y0 of fireplace opening but not less than 75 square ~ (13) CORBELlNG. Unless designed through structural analysis,
inches. masonrychimneys shalthot be corbeled from a wall more than 6

(2) TERMINATION OF CHIMNEY. Masonry fireplace chimneys inchesnor shall a masonry chimney be corbeled from a wall less
shallextend at least 3 feet above tighest point where the chim than12 inches in nominal thickness unless it projects equally on
ney passes through the roof and at least 2 feet higher thapoany €achside of the wall. The corbeling shall not exceed one—inch

tion of the dwelling within 10 feet of the chimney projectionfor each brick course.

: History: Cr. RegisterNovember1979, No. 287, &f6-1-80; am. RegisteFeb
(3) FIrReBOXMATERIALS. The firebox shall be of the preformedruary’ 1985, No. 350, 6f 3-1-85. am. (6) andable 21.29-1, Registedanuary

metaltype, at leasta—inchthick, or listed by a nationally receg 1989,No. 397, e 2-1-89; am. (intro.) and (12),.¢6m), t and recr(6), Register
nizedlaboratory; orshall be lined with firebrick, at least 2 |nche§\gfcgg9i§t2é JN;)n le;ﬁ,lgg;—}\l—g%lr 7(15122@11(1_ ggfltlgﬁ}ﬁ)ezp% (%;r11)dt09be R(gZi)Sarld
thick and laid in thin joints of refractory cemerithe back and (1o ole e R e eoy No. 217 ' (6) and (9). Registe

sidewallsof the firebox, including the lining, shall iz least 8
inchesnominally thick masonnyat least 4 inches of which shall  Comm 21.30 Masonry chimneys. Masonry chimneys

be solid. _ _ shall conform to the following provisions:
(4) LINTEL. Masonry over the fireplace openisigall be sup (1) MaTeriALs. No masonry chimney shall rest upon wood.
portedby a lintel of steel or masonry Thefoundation shall be designed and built in conformity with the
(5) Ducts. Warm-air circulating ducts shall be construabéd requirementgor foundations. Masonry chimney walls shall be at
masonryor metal. least4 inches in nominal thickness. Hollow cored masonry units

(5m) RETURN AR GRILLES. Return air grilles shall not be maybe used to meet the 4 inch nominal thickness requirement.
locatedin bathrooms, kitchens, garages, utility spaces ocomna (2) FLUE size. Chimneyflues for appliances shall be at least
fined space defined underGomm 23.06 in which a draft diverter equalin area to that of the area thie connector from the appli
or draft regulator is located. ance.

(6) HeaRTH EXTENSION. (a) Masonry fireplaces shall have a (3) MuLTIPLE FLUE SEPARATION. When more than one flue is
hearthextension made of noncombustible material. contained in the same chimpneymasonry separation of at least

(b) The structural support for the hearth and heaxtansion 4 inches nominal in thickness shall be provided between the indi
shallbe a minimum of 4 inches of reinforced concrete. vidualflues. The joints of adjacent flue linings shall be staggered

(c) There shall be no structural framing material within 1 inchY at least 7 inches. _ _
of the hearth or hearth extension in any direction. ogden (4) CoreEeLING. Unless designed through structural analysis,
forms or supports used during construction shall be removed. masonrychimneys shalhot be corbeled from a wall more than 6

(d) The minimum dimensions of the hearth extension shall iehesnor shall a masonry chimney be corbeled from a wall less

in accordance withable 21.29-1. than12 inches in nominal thickness unless it projects equally on
eachside of the wall. The corbeling shall not exceed one-inch
TABLE 21.29-1 projectionfor each brick course.

HEARTH EXTENSION DIMENSIONS (5) INLETS. Inlets to masonry chimneys shall enter the side and

Fireplace Opening Extension from Fireplace Opening (inches) be provided with thimbles. Thimbles shall be at least No. 24

(Sq. Ft) Side Front manufacturer’sstandard gauge (0.024 inch) ®g—inch thick,
Less than 6 8 16 refractorymaterial. Each chimney shall have an inlet installed at
6 or Greater 12 20 thetime of construction.

(7) DampPers. Dampers shall be made of cast iron or at least (6) CLEAN-OUT OPENING. Every masonry chimney shall be
No. 12 gauge sheet metal. The area of the damper opening shilvidedwith a clean—out opening at the base. Soénings
beat least 90% of the required flue area when in the open positighallbe equipped witmetal doors and frames arranged to remain

(8) Hoops. Metal hoods, used in lieu of a masomsmyioke closedwhen not inuse. Clean—out openings shall be located
chambershallbe constructed of at least No. 19 gauge corrosiof€/0Wthe lowest inlet to the flue. _ _
resistantmetal with all seams and connections of smokeproef (7) FLUELINERs. (@) Masonry chimneys shall be lined with a
struction. The hood shall be s|0ped at an ang|e Afct8ess from materialthat will resist COFI’OSIOI’_], _s_oftenlng and cra_cklng atTtem
the vertical and shall extend horizontally at least 6 indiegond  Peraturesup to 1800F, suchas vitrified clay sewer pipe or mni
the firebox limits. Metal hoods shall be kept a minimuml8f mumSg-inch thick fireclay lining material.
inches from the combustible materials unless approved for (b) All flue liners shall be laid in a full beaf refractory mortar
reducedclearances. or refractory cement.
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Comm 21.30 WISCONSINADMINISTRATIVE CODE 42-10

(c) Variations in insideand outside dimensions shall not Note: The department of natural resources (DNR) and the federagencgr

exceed/ inch for cIay flue liners. m}%rgjaf\ﬁﬁ&e;%%esncy (FEMA) alsdhave regulations that apply to construction in
(d) There shall be a minimum clearancésfinch and amaxi  (2) Eievation. (a) General. Exceptas provided in pars. (b)
mum clearancef 1-inch between the flue liner and the chimneyng(c), all dwellings constructed within a floodfringe area shall
walls. be elevated so the lowest floor and all basement floor surfaces are
(e) Unless serving masonry fireplace under s. Comm 21.29catedat or above the base flood elevation.
flue liners shall commence at the chimney footing. (b) Certified floodpoof basements.Floodproofbasements

(8) CHimMNEY caps. Chimneys shall be provided with precastmay have the top of the basement floor no more than 5 feet below
or cast-in—place concrete chimney caps. Chimney caps shall hinebaseflood elevation provided the basement is designed by a
aminimum thickness of 2 inches, shall slope outwards away frawygisteredarchitect or engineer to be watertight and impermeable.
the flue, and shall provida one-inch overhang and drip edge oo limitation is placed on the use or occupancy of a certified
all sides. A slip joint shall be installed between the flue and tfeodproof basement by the provisions of this subchapter

cap. The slip joint shall be filled withi—inch feltor similar mate (c) Other enclosed spaces. Enclosed spaces not meeting the
rial and shall be caulkedith high—temperature caulk or similar requirementof par (b) are allowed at any depth below the base
materialto prevent water infiltration. flood elevation provided the spaces are used only for one or more

(9) CLEARANCE TO COMBUSTIBLES. (a) The minimum clear of the following purposes:
ancebet_ween combu_sti_bles and masonry chimneys v_vhich have a. Means of egress.
any portionlocated within the exterior wall of the dwelling shall |y Entrance foyers.
be 2 inches. The minimum clearance between combustibles andC Stairwavs
masonrychimneys which have all parts completely outside the irways. .
dwelling, exclusive of sdft or cornice areas, shall be one inch. ¢ '”Cl'ldema: sto(rjage of portat;le Olr nf:;;b”e items. icted

b) Except as required under pars. (c) and (d), the clearance2: Fully enclosed spaces used onlytfwse purposes liste
spe(lc)eShaII Pemain gompletely opEzn. © @ in subd. 1. shalbe designed to automatically equalize the hydro

aticpressure on exterior walls by allowitige entry and exit of

. . .S
(c) The clearance spaces between chimneys and wood jOIﬁL%dW h . - ; .
. aters. Designs for meeting this requirement shall be certi
beamsheaders or other structural membshnall be fireblocked fied by a registergd architect orgenginegr or shall rabeff the

at each floor level from chimney footing all the way to the ro : : .
flashingwith galvanized steel, at least 26 gage thick or with nonOHOWIng requirements: . .
a. There shalbe at least 2 pressure relieving openings and the

combustiblesheet material. : :
d) Noncombustible material shall be used to prevent entr openingsshall have a total net area of not less than one square inch
( p y every square foot of enclosed area subject to flooding.

debrisinto the clearance spaces. - ;
History: Cr. Register February1985, No. 350, &3-1-85; am. (8), Register b. Thebottom of all openings shall be no more than 12 inches

March, 1992, No. 435, €f4-1-92; rand recr(8) and (9); RegisteNovember1995, abovegrade.

No. 479, ef. 12-1-95; rand recr(7) (a), cr(7) (d) and (e), and am. (9) (c), Register : ;
March, 2001, No. 543, &4-1-01: CR 02-077: am. (7} (b) and (d) Register May G- OP€nings may not be equippedth screens, louvers,

2003No. 569, f 8-1-03. valvesor other coverings or devices unless such devices permit
the automatic entry and discluygr of floodwaters.
Comm 21.32 Factory-built fireplaces.  Factory-built (3) CERTIFICATION OF ELEVATION. A registered land surveyor

fireplacesconsisting of a fire chamber assemidye ormore architector engineer shall certify the actugevation in relation
chimneysections, a roof assembly and other parts shaéidied to mean sea level of the lowestuctural member required to be
andlisted by a nationally recognized testing laboratory elevated by the provisions of this subchapter

(1) FIREPLACE ASSEMBLY AND MAINTENANCE. The fireplace (4) AncHoORAGE. The structural systems of all dwellings shall
assemblyshall beerected and maintained in accordance with thee designed, connected and anchorerksist flotation, collapse
conditionsof the listing. or permanent lateral movement due to structural loadstaesses

(a) All joints between the wall or decorative facing materigdtthe base flood elevation.
and the fireplace unit shall be completely sealed, firestopped or(5) PROTECTION OF ELECTRICAL AND MECHANICAL SYSTEMS.
draft-stoppedvith a noncombustible caulk or equivalent. Electrical and mechanical equipment shall be placed above the

(b) Doors installed on factory built fireplaces shall conforr@aseflood elevation or shall be designed to prevent water contact
with the terms of thdisting and the manufacturers installatiorivith the equipment in cas# a flood up to the base flood eleva
instructionsfor the fireplace unit. tion. )

(2) DISTANCE FROM COMBUSTIBLES. Portions of the manufac ~ (6) CONSTRUCTION MATERIALS AND METHODS. All dwellings
turedchimney extendinghrough combustible floors or roof/ceil constructedn floodplains shall be constructed using materials
ing assemblies shall be installed in accordanite the distances @ndmethods designed to minimize flood and water damage.
listed on the chimney in order to prevent contact witmbustible , HliStory:  Eme. ct efl. 5-8-96; cr Register February 1997, No. 494ef.
materials. '

(3) HearTHEXTENSIONS. Hearth extensions shall be provided Comm 21.34 Construction in coastal floodplains.
in accordance with the manufactueelisting. Where no hearth (1) GeEneraL. All dwellings constructed in coastal floodplains
extensionis specified in the listing, a hearth extension shall kshall be designed by a registered architect or engineer and shall
providedin accordance with s. Comm 21.29 (6). meetthe requirements of this section and s. Comm 21.33.

History: Cr. RegisterNovember1979, No. 287, €f6-1-80; renum. from Ind i H
21.30and r and recr(3), RegisterFebruary1985, No. 350eff. 3-1-85; cr (1) (a) (2) ELevarion. All dwellings constructed in a coastal fleod

and(b), am. (3and Bble 21.32-1, Registelanuary1989, No. 397, éf2-1-89; r  plain shall beelevated so the lowest portion of all structural mem

andrecr RegisterMarch, 1992, No. 435, e#4-1-92. berssupporting the lowest flopwith the exception of mat or raft
o ) foundationspilings, piling caps, columns, grabeams and brac
Subchapter X — Construction in Floodplains ing, is located at or above the base flood elevation.

(3) ENCLOSURESBELOW BASE FLOOD ELEVATION. Enclosures
Comm 21.33 Construction in floodplains. (1) GeEn- belowthe base flood elevation incaastal floodplain may not be
ERAL. Where dwelling construction is allowdxy local zoning usedfor human occupancgnd shall be free of all obstructions,
ordinancego take place in floodfringe areas of floodplaithe exceptfor non—loadbearing walls and partitions. Non-loadbear
dwelling shall meet the requirements of this subchapter ing walls and partitions below base flood elevation shall be con
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42-11 DEPARTMENT OF COMMERCE Comm 21.40

structedto breakaway without causing any structural damage to b. A 16-inch by 16—inch pad constructed of acrylonitrile—bu
the elevated portion of the dwelling or foundation system due tadiene-styrenéABS) having a rated load bearingpacity of not
the efect of wind loads and water loads acting simultaneouslylessthan 6000 pounds.

(4) Founpations. All dwellings located in a coastal flood c. An 18-inch diameter holeored to below the frost line or
plain shall be supported and anchored on pilings or columns. Theunfractured bedrock and filled with poured concrete.
piling or column shall have adequate soil penetration to resist d. Any other materials argystems approved in advance by
combinedwater and wind loads at the base flood elevation. Pilinge department.
or column design shall consider théeet of scour of soil strata. 6. Pjers shall be constructed of concrete blocks, manufactured
Mat or raft foundations to support columns may not be used whegge| stands or manufactured concrete stands. Manufactured
soil under the mat or raft is subject to scour or other erosion fraffandsshall be labeled for use as piers for manufactured homes.

wayeflqw conditions. . ) 7. Piers constructeof single stacked concrete blocks shall be
g history: Emeg. ct ef. 5-8-96; cr Register February 1097, No. 494efl. jimjited to a height of 36 inches. Piers constructed of concrete
blocksand exceeding 36 inches but less than 80 inches shall be
constructedusing double stacked blocks with each layer opposing
thedirection of the layer underneath it. Piers constructed of con
creteblocks and exceeding 80 inches shall be constructed using
doubleblocks laid in concrete mortar with each layer opposing the
Comm 21.40 Installation standards. (1) (@ The directionof the layer underneath it and with each core fillith

installationof a manufacturelome produced on or after April 1, concreteand a¥s—inch steel reinforcing rod.

Subchapter XI — Installation of Manufactur ed
Homes

2007 shall comply with procedures acceptatal¢he department. 8. All concrete blockshall be 2—core design, construction
(b) Acceptable installation procedures shall address all of theadeblocks having nominal dimensions of at leasiches by 8
following: inches by 16nches. All concrete blocks shall be placed with the
1. Soil mechanics. cores opervertically. The concrete block nearest the main frame
: . of the manufactured home shall be perpendicular to the linear
2. Site preparation. I directionof the frame. No concrete block megntact the main
3. Structural support, stabilization and anchorage. frame of the home.
4. Setting. 9. Alternative materials may be used for pier installations pro
5. \entilation of crawl spaces. vided they are approved in advance by the department.
6. Connections, plumbing, electrical, AQ. 10. Piers shall be placed under the main frame of the chassis
7. Joining of home sections. at intervals of not more than 7 feet on—centerramohore than 3

Note: Acceptable installation practices can be found through the Safety and Bufg€tfrom the exterior Side afach end wall. The 7—foot sp_acing
ings Divisions website at wwieommerce.state.wi.us/SB or by contacting the Safetyequiremenimay be varied as permitted by footing, spa@nd

andBuildings Division at (608) 264-9596. , , soil capacity tables provided by the home manufacturer
Note: The design and construction of basements and perifoetetations to sup . . .
port manufactured homes is addressed under subchapter V 11. Piers shall be placed under the bearing points of clear—

(2) (a) Except as provided in pab), the installation of a spanoper_lings of 4 feet or more in center mating walls.
manufacturedhome produced before April 1, 2007 shall be 12. Piers shall be plumb and centered under the contact area
installedin conformance with the requirements irieef atthe atthe point of support.
time the manufactured home was produced. 13. a. Each pier shall be capped with a solid concrete block

(b) The installation of a manufactured home produced befdi!east4 inches thick or a solid wood block having a nominal
April 1, 2007 to be installed on piers staihform to at least all thicknessof at least 2 inches.
of the following requirements: ~ b. The cap shall be the same width and length as the top of the

1. No footing may be placed upemprepared fill material, P'€r- ) _
topsoil, alluvial soil or mud. All oganic matteshall be removed €. The cap shall consist of no more than 2 pieces.
from the area that will be beneath any footing. ~ d. Two-piece capshall be positioned with the joint perpen

2. The soilbearing capacity shall be determined through tedicularto the main frame. B _ _
by a pocket penetrometer other means of analysis. If the soil 14. Whereshimsare utilized, wood shims shall be installed
bearingcapacity under each intended pier location is less theatween the pier cap and the frame. Shims shall be driven from
2000pounds per square foot, piers shall be located in accordagp@osingsides and shall be no less than 4 inches by 8 inches.
with the manufacturés instructions. ~15. \ood caps and shims shall@deast equal to No. 2 spruce

3. The home site shall be graded to permit water to drain frdife fir havinga minimum fiber bending stress rating of 1200 psi.
underthe home and away from the homedaminimum of 5 feet All wood caps shall be the same species of wood, and all shims

from the home. shallbe the same species of wood.
4. Every pier shall bsupported by a footing. Each footing  16. The combination of a nominal 2—inch solid conctetek
shallbe no less than a nominal 16 inches by 16 inches. or ?1 nominal 2-inch wood cap plus shims shall not exceiéd 3
inches.

5. Each footing shall consist of one of the following: L . .
9 9 17. A minimum clearance of 12 inches shall be maintained

a. One nominal 4-inch by6—inch by 16—inch solid concrete ; : : -
block or 2 nominal 4—inch by 8—inch by 16-inch solid Concretgeneatrthe lowest point of the main frame in the area of any utility

. ; : onnection. A minimum clearance of 12 inchahall also be
blocks. If a single block pier and 2 footirgocks are used, the 2 .\ oiniainedunderthe home for at least 75% of the home. The

footing blocks shall be positioned with the joint parallel to thq, mainderof the home may be less than 12 inches above the
mainframe. If a double block pier and 2 footing blocks are use oundbut may not touch the ground.

the 2 footing blocks shall be positioned with the joint either paral” ;1o cr 05-13: cr Register December 2006 No. 612, é-1-07:CR
lel or perpendicular to the main frame. 08-043:am. (2) (b) 13. Register Mach 2009 No. 639, eff. 4-1-09.
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